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EVERY SURGEON NEEDS IT 


BRADY’S POTTER-BUCKY DIAPHRAGM 


No surgeon should operate without the best information on internal conditions that can be secured 
only when a Potter-Bucky Diaphragm is used in the X-Ray Laboratory. You should insist on 
your X-Ray man at least TRYING one to assure himself and yourself of the truth of this. 

Gives especially fine detail on heavy parts such as spine, kidney, gall-bladder, pelvis, etc., impossible to 
securein anyother way. THE GREATEST AID TO FINE RADIOGRAPHY EVER PRODUCED. 
The smallest, neatest and most accurate Bucky made. 


New model with many improvements, price $250.00, less 10 per cent cash discount for prompt 
payment. Try it and be convinced. 

EVERYTHING IN X-RAY SUPPLIES 
We carry a large stock of all X-Ray supplies, including Duplitized Films, Plates, pee y meson Developer, 


Dental Film Mounts, Developing Tanks, Coolidge Tubes, etc. Get our Price List and Discount before buying, 
Prompt shipment, always. 


GEO. W. BRADY & CO., 756 So. Western Ave., Chicago, Ill. 














If Radium were restricted to its palliative 
effect in advanced malignancies, it is a 
necessity in every community; but there 
are innumerable cases with other pathol- 
ogy in which alone, or as an adjunct, 
radium will accomplish more than pal- 
liation. 


RADIUM CHEMICAL Co. 


PITTSBURGH, PA. 
NEW YORK BOSTON DALLAS CHICAGO 
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A BIOPHYSICAL LAW GOVERNING SURGICAL MORTALITY! 
By GEORGE W. CRILE, M.D., F.A.C.S., CLEVELAND 


the world lost one of its greatest surgeons 

and the American surgical profession, 
its leader. The light of his versatile genius 
had pointed the way to a rational surgery of 
the abdomen; it had made epochal progress in 
the surgery of the bones and joints; it had 
advanced the treatment of tuberculosis; it had 
made notable contributions to the surgery of 
the lungs; it had illumined the intricate fields 
of surgery of the nerves and of the blood 
vessels. 

John B. Murphy was more than a master 
surgeon. He was a brilliant teacher and a 
talented author. The Murphy Clinic was the 
Mecca to which surgeons from all parts of 
the world came for inspiration. His clinical 
lectures in their lucidity, logical deductions, 
and originality were unequaled; and from no 
other clinic have there issued so many original 
and practical contributions to surgery. Dr. 
Murphy’s dicta regarding new procedures 
were always accepted with confidence in the 
knowledge that before applying them himself, 
every step had been verified by painstaking 
researches—researches in which he was stimu- 
lated and encouraged by the co-operation of 
his constant collaborator, Mrs. Murphy. 

Tonight we commemorate the services of 
this great surgeon, teacher, author. Since 
these qualities were based upon a keen interest 
and participation in original research, it would 
seem fitting on this occasion to offer as the 
subject of this oration a theory based upon 


|: the death of John Benjamin Murphy 


certain researches of my associates and myself 
in the Biophysical Laboratory of the Cleve- 
land Clinic. 

For many years medical science has been 
endeavoring to identify-the form of energy 
that drives the organism of man and animals; 
to discover the physical laws in accordance 
with which that energy operates; and to 
determine the conditions which lead to pro- 
gressive or immediate loss of energy and death. 

Since the surgeon deals with the injured 
and acutely diseased man; since he opens the 
living organism to remove tumors, to over- 
come infections, to relieve obstructions, and to 
correct deformities; since he modifies the 
organism by means of stimulants, sedatives, 
and anesthetics, the surgeon is peculiarly and 
more than any other individual in a position 
to learn at first hand the changes wrought 
within the organism by injury, by operation, 
and by disease. 

In the many efforts which have been made 
to find a fundamental law based alone on 
the observations of the physiologist and the 
pathologist, no premise has been formulated 
whereby the surgeon could interpret the vital 
processes. In the Cleveland Clinic, therefore, 
we have turned to physics in our search for 
light upon this fundamental problem, and it is 
my purpose on this occasion to present the 
summaries of experimental and clinical evi- 
dence in support of a physical law which 
governs the so-called vital processes of the 
organism. 


1The Murphy oration delivered before the Clinical Congress of American College of Surgeons, Chicago, October 23, 1923. 
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Animals are transformers of energy; it 
follows, therefore, that animals must be oper- 
ated by means of one or more of the follow- 
ing six forms of energy: (1) heat, (2) light, 
(3) gravitation, (4) intermolecular forces, (5) 
chemical energy, (6) electric energy. 

It is obvious that the organism of a rabbit, 
for example, is not operated by heat energy; 
nor by light energy; nor by gravitational 
forces; nor by surface energy. It follows that 
the probable driving force of animals must 
be either electrical or chemical energy, or a 


combination of both. We therefore propose 


the theory that animals are electro-chemical 
mechanisms. If this theory is tenable it must 
meet the following requirements: 

1. That electricity is a constant phenome- 
non of living processes. This has long been 
known. 

2. That the application of electricity to the 
muscles or glands, or to their nerve supply 
will cause them to perform their natural 
functions. This is a basic fact which is uni- 
versally accepted by physiologists. 

3. That the materials of which animals are 
constructed are specifically adapted to elec- 
trical processes. Certain known facts re- 
garding the principal constituents of the body 
will be cited and new evidence submitted. 

4. That in their structure and function the 
unit cells of the organism are adapted to 
fabricate, to store, and to discharge electricity. 
Certain generally accepted facts and certain 
new evidence which tend to establish this 
requirement will be offered. 

5. That the organism as a whole is a bi- 
polar electric mechanism built on the pattern 
of the unit cells, the unit cells being con- 
structed on the pattern of the atom. Experi- 
mental data which tend to support this re- 
quirement will be offered. 

6. That the normal and the pathological 
phenomena of man and animals can be in- 
terpreted in electro-chemical terms. Sum- 
maries of experimental researches undertaken 
to establish this point will be given. 


THE ELECTRICAL SIGNIFICANCE OF CERTAIN 
CONSTITUENTS OF THE ANIMAL ORGANISM 


Water which forms more than three-fourths 
of the body contént has a high dielectric 
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constant. This property of water is respon- 
sible for the ionization of the infinite numbers 
of molecules which water holds in suspension 
or in solution. Water is also one of the most 
important catalysts. 

Electrolytic solutions and colloids which make 
up the bulk of the body are especially adapted 
to electro-chemical processes. 

Hydrogen ions. Hydrogen ions permeate 
all living organisms. The slightest change in 
the hydrogen ion concentration fundamentally 
alters the organism, and hydrogen ions are of 
high electrical significance. 

Carbohydrates are the source of the hydrogen 
ions which are released by means of oxidation. 

Lipoid films. Of the highest electric sig- 
nificance are the exquisitely thin, oil films 
which surround each of the trillions of cells 
which compose the body. For it is a well 
known physical fact that an oil film has a re- 
markable capacity for the accumulation of 
electric charges and that the thinner the film 
the higher its electric capacity. While each 
of the other essential constituents of the 
organism might play a rdéle in an organism 
operated by some other form of energy, these 
lipoid membranes are significant only in an 
organism which is operated by electrical 
forces. 

Nerve cells and nerve fibers. The animal 
organism as a whole is enmeshed in a network 
of highly specialized electric conductors—the 
nervous system. In its physical composition, 
therefore, the body is not only highly adapted 
to electrical processes, but its constituents in 
their various interrelations within the organ- 
ism could not be of value in a mechanism op- 
erated by other forms of energy. 


THE UNIT CELL AS AN ELECTRO-CHEMICAL 
MECHANISM 


The unit of structure and of function is the 
cell. It is essential then to consider the op- 
eration of the cell as an electro-chemical unit. 

The nucleus of the cell is comparatively 
acid, the cytoplasm is comparatively alkaline; 
the nucleus and the cytoplasm are separated 
by a semi-permeable film of very low con- 
ductivity. These characteristics of the cell 
indicate a difference in electric potential 
between the nucleus and the cytoplasm. 
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Thus, we may consider the cell as a bipolar 
mechanism, the nucleus being the positive 
element, the cytoplasm the negative element. 
The oxidation in the nucleus is on a higher 
scale than the oxidation in the cytoplasm; 
hence as the electric tension increases in the 
nucleus, the current breaks through; the 
potential in the nucleus falls and in conse- 
quence the current is interrupted. Since the 
potential is again immediately restored by 
oxidation, we conceive that an interrupted 
current passes continually from the positive 
nucleus to the negative cytoplasm and in 
consequence a charge is accumulated on the 
surface films. These films of infinite thinness 
and of high dielectric capacity are peculiarly 
adapted to the storage and adaptive discharge 
of electric energy. ; 

Why is the infinite thinness of these films 
of advantage? ‘Fhe work of the cell depends 
on its capacity for oxidation; oxidation as we 
believe in turn depends on the difference of 
potential between the nucleus and cytoplasm; 
the difference in potential depends on the 
voltage in the cell; the voltage is in direct 
ratio to the electric charge the lipoid films 
will hold; the electric charge the lipoid films 
will hold is dependent on the thinness of the 
film—the thinner the film the greater the 
charge. Dr. Hugo Fricke of the Biophysics 
Department of the Cleveland Clinic Founda- 
tion has found that the film which surrounds 
the cells is 4/ 10,000,000 of a centimeter thick; 
and that this lipoid film has electric capacity of 
a high order, viz., 0.8 microfarads per square 
centimeter. We consider, then, that electricity 
keeps the flame of life burning in the cell; and 
that the flame (oxidation) supplies the electri- 
city used in operating the animal. In accord- 
ance with this conception, therefore, the cell 
is an automatic mechanism: life, as we view 
it, is the expression of the activity of this auto- 
matic mechanism. 

In accordance with this conception, it is 
of infinite advantage to have the organism 
made up of trillions of units, called cells, instead 
of an equal mass in a single unit. The ad- 
vantage of the enormously great surface area 
of the lipoid films surrounding the micro- 
scopic cells as compared with that of a single 
cell of equal mass is the corresponding increase 


in the amount of the electric charge; a cor- 
responding increase in the amount of oxida- 
tion; a corresponding increase in working 
capacity. Sir Arthur Thomson has estimated 
that there are 28 trillion cells in the human 
body. On the basis of even as small an aver- 
age diameter as 20 microns the total surface 
area of the cells in the whole body would 
be equivalent to 9 acres. Meynert estimated 
that there are 1,200 million cells in the cere- 
bral cortex; thus, with an assumed average 
diameter of 30 microns, the total surface area 
of the cortical cells of the brain would be 
3.36 square meters. On the basis of Dr. 
Fricke’s calculation that the electric capacity 
of the cell membrane per square centimeter 
is 0.8 microfarads, this total surface area 
would have a capacity equivalent to that of a 
Leyden jar made of glass 0.3 of a millimeter 
in thickness with a surface area of 114,000 
square meters—the area of a city block. 

A homely analogy would be a comparison 
of four surfaces secured for writing by squar- 
ing a huge log, as compared with the amount 
of writing surface secured by converting the 
log into paper. The crude pattern of nucleus 
and cytoplasm could be carried out in an 
animal with a range of activity comparable 
with that of a glacier—a log instead of a 
library. 

Furthermore, a consideration of the cell as 
a bipolar electro-chemical unit indicates the 
dividing line between the living and the non- 
living. In accordance with this conception, 
the term “living” applies to the state in which 
there is an accumulation of electric energy on 
the membranes with a resultant polarization, 
together with a mechanism for the release of 
that energy to perform work. There is no 
more energy per mass in the living than in the 
non-living. In the living, energy is captured 
and stored and made to run the organism; in 
the non-living the same amount of energy 
exists, but is balanced, equalized, inert, non- 
living. 

Two streams of water flow swiftly, each 
seeking the lowest level—equilibrium. One 
is caught and retarded, thereby building up a 
potential energy of position as in a mill race; 
in its further course this retardation is 
suddenly released and in the discharge of this 
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acquired potential energy of position a water 
wheel is turned, and as a consequence of the 
turning of the wheel, heat, or light, or elec- 
tricity is generated. The stream which has 
thus acquired a difference of potential may be 
said to live, as compared with the undis- 
turbed river, which takes its course unchecked 
toward complete equilibrium. 

Two different metal plates and a suitable 
solution as separate units are inert, non-living; 
immerse the plates in the solution and connect 
them with wires so that a circuit is formed 
and a current of electricity capable of doing 
work is created. This corresponds to the 
energy function of the living. 

In other words, the physical energy in the 
living and in the non-living is essentially the 
same. In one case the energy is static, in 
the other it is dynamic. In the one, the dif- 
ference of potential is produced by means 
without the mechanism; in the other, the 
difference is constantly maintained by auto- 
matic action within the mechanism itself. 


BIPOLARISM OF THE MULTICELLULAR 
ORGANISM 


THE 


As we have shown, the single cell whether 
it exists independently as a unicellular or- 
ganism or as one of the cells of the multicellu- 
lar organism is a bipolar mechanism, the 
nucleus being the positive element, the 
cytoplasm the negative element. 

As the nucleus and cytoplasm of the uni- 
cellular organs are evolved respectively into 
an association of trillions of cells, this primary 
relation between the nucleus and cytoplasm 
is presumably maintained among these tril- 
lions of cells, some groups of which may be 
considered as ‘‘nuclear”’ cells, because in them 
is found the highest oxidative capacity; while 
others, because of their comparatively low 
oxidative capacity, may be considered as “‘cy- 
toplasmic” cells. If our conception be true, 
then among the positive or “nuclear”’ tissues 
there must be a tissue of the highest potential 
of all, and since oxidation determines potential, 
we are justified, on the basis of experimental 
researches, in considering that the brain is the 
positive pole in the organism. It remains to 
give the evidence on which we base our 
assumption that among the “cytoplasmic” 
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or negative tissues, the liver has the lowest 
potential—is the negative pole of the or- 
ganism. 

If the brain and the liver are the positive 
and the negative poles of the organism, then 
certain conditions would follow from this 
interrelationship: 

1. The brain and the liver would work 
together; would together show specific changes 
as the result of work; would together be re- 
stored by sleep. This condition has been 
proved to exist by histological and by physi- 
cal researches. 

2. If the negative pole, the liver, were 
removed, then the unit cells of the positive 
pole, the brain, would lose their own po- 
tential and the brain would cease to function. 
This has been proved. 

3. Since in their positive-negative relation- 
ship the functions of the brain and the liver 
are antithetic, we would expect that their 
electric conductivity would vary in opposite 
directions, and that the temperature changes 
due to stimulation would vary in opposite 
directions. Both of these expectations have 
been realized as has been shown by the find- 
ings covering experimental researches else- 
where reported. 

4. It is the negative pole that accumu- 
lates waste acid by-products and keeps the 
circuit clear. This is a specific function of 
the liver. 

From these premises we assume that when 
the great circuit between the liver and the 
brain is broken, the lipoid membranes, the 
interfacial surfaces between the colloids, the 
interfaces in the proteins, etc., no longer re- 
ceive the electrical charges on which their 
structure and function depend, and coagula- 
tion and death follow. Coagulation follows 
because the infinitesimal particles making up 
the colloids are no longer held apart by clec- 
trical charges. Although, as we believe, the 
specific activities of muscles, glands, etc., are 
carried on by minor circuits, nevertheless, 
except the grand circuit between the brain 
and the liver be kept intact and active, life 
cannot continue. The body as a whole is 
wired up in innumerable circuits, the unit 
of which is the nerve cell and its projected 
nerve fiber. 
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THE CIRCUIT IN THE ELECTRO-CHEMICAL 
MECHANISM 


As we have already stated, within the unit 
cells the processes of charging and of discharg- 
ing follow each other in rapid succession, so 
that an interrupted current passes between the 
nucleus and the cytoplasm. Thus, in each of 
the unit cells of the brain, each cell would 
fire its charge in a rapid volley through the 
semi-permeable membranes, the sequence be- 
ing first an increase in voltage, then a break 
through the film, a fall in voltage, and an in- 
stantaneous rise in voltage at infinitesimal 
intervals just as is the case in similar appar- 
atus made by man. 

Since the membranes of certain cells of the 
brain are prolonged into highly conductive 
intercommunicating axons the sum of the 
charges of many cells may be conducted 
through their axons past the synapses to the 
muscles or glands to be stimulated. Through 
the semi-permeable membranes, however, a 
part of the current may presumably leak 
through, and a part of the current may not be 
consumed in the adaptive response of the 
muscle or gland. This portion of the current, 
obeying the universal law which governs the 
flow from the highest to that of lowest po- 
tential, would finally reach the point of lowest 
potential, the liver, and from thence be con- 
ducted back to the brain by means of the 
electrolytic fluids permeating the organism. 
The path from the muscles, glands, etc., to the 
liver may well be over the sympathetic nerves 
everywhere present in the walls of the blood 
vessels. 

The initiation of the energy transforming 
impulse in the brain and other nerve cells is 
due to physical forces in the internal and the 
external environment, that is, chemical im- 
pulses in the internal environment; and in the 
external environment, the physical impulses of 
light, heat, contact, and sound waves. These 
impulses from within or from without initiate 
the current which passes over one or another 
portion of a circuit, which includes about 
twenty-eight trillion electro-chemical units, 
most of which are self-charging condensers, 
charged up ready to be discharged by a trigger 
action, on the arrival of the electric impulse 
initiated in the circuit by the environmental 


stimuli. For example, a pattern of white 
light altered by an object falls on the rods 
and cones of the eye, which is continuously and 
in even balance responding to white light. 
This disturbed balance becomes the adequate 
stimulus which by a trigger action discharges 
into the circuit millions of charged con- 
densers. We may suppose that from con- 
denser to condenser a vast accumulating 
electric charge passes down through the 
interrupting synapses, driving muscles and 
glands to action, with consequences which 
may be commonplace or dramatic. The 
audion in the wireless, the stepping-up me- 
chanism of the long distance telephone, are 
but weak imitations of the marvelous aug- 
mentation and step-up mechanism which 
probably operates in the human brain. 

Electricity, it would appear, is the thread 
which binds together in form and function 
the compound, the solution, the colloid, the 
cell, the animal. 


A THEORETICAL LINE OF DESCENT FROM 
THE ATOM TO MAN 


Have the living cell and the atom a similar 
physical pattern of structure; and a similar 
arrangement of their physical forces; in each 
is the internal stress as well as the internal 
balance similarly staged? Is it possible to 
identify a law which governs alike inorganic 
and organic evolution and points the line of 
descent from the atom to man? 

An evenly balanced atom such as helium, 
between whose positive nucleus and two 
negative electrons there is no unbalance, 
would go on through all time in complete 
neutrality neither giving nor receiving energy. 
But a highly unbalanced atom like hydrogen, 
with its highly positive nucleus only partially 
balanced or satisfied by its single negative 
electron, is vigorously attracted to negative 
atoms. In the hydrogen atom there is a 
difference in potential in a bipolar unit of the 
smallest dimensions. This potential energy, 
unbalance, and this form of bipolarism is 
probably identical with the unbalance which 
is the basic condition of life; but it is not life 
as we know it; perhaps the principal reason 
being that this bipolar mechanism—the hydro- 
gen atom—is so far beyond the range of our 
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senses. But if we could place millions of these 
infinitesimal particles of positive electricity on 
one side of an exceedingly thin film of ray 
4/ 10,000,000 of a centimeter thick, with nega- 
tive charges on the opposite side, and if we 
could adaptively charge and discharge these 
films in work and function, then in the aggre- 
gate we would find the hydrogen atom an es- 
sential part of a living organism. A single 
brick is not a building; but millions of bricks 
with other material may be arranged into 
many buildings; so a single hydrogen atom is 
not a living being, but millions of hydrogen 
atoms with other elements may be arranged 
into living beings. 

It may be supposed that it is the disturb- 
ance in the carbon atom caused by the sun’s 
energy that endows the carbon atom with 
the energy which in combination with hydro- 
gen it carries with it into the cells of animals 
where it is released in the electric process of 
oxidation. Thus, energy available for building 
living beings or for the use of living beings 
comes from the sun. Chemical action is 
identical with electric action, for it is the 
attraction and the repulsion of unbalanced 
negative and positive elements that makes 
compounds, solutions, colloids. If there were 
no atomic; no intermolecular; no interfacial 
electric phenomena, there would be no com- 
pounds, no solutions, no colloids, no life. 

The atom, the compound, the solution, the 
colloid contain as much energy outside the liv- 
ing cell as within the cell, the difference being 
that in their existence as separate entities the 
electric energy is balanced and since no differ- 
ence in potential is established, there is no free 
energy such as is seen in, and is characteristic 
of, the living. In addition to the interatomic, 
intermolecular, interfacial forces, living organ- 
isms require free energy between positive and 
negative poles which are separated from each 
other by a sufficient distance so that the 
current flowing between the poles may re- 
lease a continuous stream of new energy to 
perform work. This energy when governed 
by the environmental forces becomes available 
for the -various forms of work and function 
needed for survival. A bipolar mechanism 
with films adapted to receive charges of elec- 
tricity and to release electricity for the oxida- 
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tion required to meet the needs of survival is 
a living thing. 

It is not necessary that the negative or 
cytoplasmic part of the cell should be con- 
tinuous or that it should be bound only to one 
nucleus. For example, Kofoid and others have 
shown that in certain unicellular organisms 
there may be one continuous cytoplasm with 
many nuclei of varying size and shape. This 
is a crucial point in a consideration of the de- 
scent of living matter, for on this basis we can 
see how an infinite amount of negative colloids 
forming the fertile part of the earth—in sea- 
water, mud, soil—might be looked upon as a 
vast negative area or cytoplasm; and infinite 
masses of positive colloids, each surrounded 
by thin films with a high oxidative capacity 
might well be considered as positive nuclei. 

These positive nuclei we may regard as 
bacteria. A bacterium might thus be re- 
garded as a first “‘step-up” from the uniform 
colloid, occupying together with millions of 
other like positive nuclei (bacteria) a common 
cytoplasm—seawater, soil, mud, etc. If this 
conception were correct, then we would expect 
to find that bacteria (nuclei) would stain like 
the nuclei of cells; and so they do. Since 
bacteria (nuclei) depend for their existence 
on a difference in potential between them and 
their cytoplasm, we would expect to find that 
bacteria are sensitive to the hydrogen ion 
concentration of the media; and this is so. 
For the same reason we would not expect 
that bacteria could successfully compete 
for energy—life—with the nuclei of cells; 
bacteria are rarely found in the nuclei of cells. 
Bacteria, then, in terms of physics, are multiple 
positive nuclei, occupying in common a con- 
tinuous negative cytoplasm. 

By a fortuitous circumstance, a bacterium, 
surrounded by a wider secondary film, might 
at some moment have acquired for itself some 
of the cytoplasm or negative colloid which it 
had shared with all the other bacteria and so it 
would have become independent of the com- 
mon supply of negative colloids or cytoplasm 
and would have become the first independent 
electro-chemical mechanism, both of whose 
poles were separated from the common sur- 
roundings; that is, it would have become a 
cell. 
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Thus, according to our theory, living cells 
are self-charging condensers built on the 
fundamental pattern of the atom, and animals 
in turn are developed into the larger, more 
complicated forms by progressive additions 
of these electro-chemical units. 


AN ELECTRO-CHEMICAL INTERPRETATION OF 
NORMAL AND PATHOLOGICAL PHENOMENA 


If the electro-chemical theory is correct, 
then it must interpret the abnormal as well 
as the normal phenomena of animals and man. 
Thus, it must interpret in electro-chemical 
terms such major phenomena as the emotions, 
physical exertion,etc. It must interpret the ef- 
fect of physical and chemical injury; the effect 
of want of oxygen; of want of water; the effect 
of too much, no less than that of too little heat; 
the defense against bacteria; the process of 
healing of wounds; the effects of anesthetics, 
and of the various drugs; the phenomena of 
hyperthyroidism and of thyroid deficiency; the 
phenomena of excessive adrenal activity and 
of adrenal insufficiency. 

It must interpret the difference in physical 
mechanism between a fertilized and a non- 
fertilized cell, between a cancer and a normal 
cell; it must show the mechanism of stimula- 
tion and of depression; it must interpret 
shock, exhaustion and death; it must in- 
terpret sleep and restoration. While all of 
these interpretations have not been made as 
yet, the data thus far accumulated present 
such uniformly supporting evidence that we 
believe that the basic evidence whereby to in- 
terpret most if not all of the phenomena of 
life, will ultimately be secured. 

Since electric conductivity and the pro- 
duction of heat are basic phenomena in the 
operation of an electro-chemical mechanism, 
we have tested the theory by measurements 
of changes in electric conductivity and of heat 
production in various organs and parts of the 
body. In accordance with the electro- 
chemical theory we would expect: 

1. That the electric conductivity of cells 
would vary with stimulation and depression. 

That the conductivity of the part of 
highest potential (the brain) and the con- 
ductivity of the part of lowest potential (the 
liver) would vary in opposite directions. 


3. That physical or emotional excitation; 
excitation produced by the intravenous in- 
jection of adrenalin, by physiologic doses of 
iodine, or of thyroid extract, or the injection 
of strychnine, would show in the brain an in- 
creased conductivity in the stage of excitation 
and a diminished conductivity in the stage of 
fatigue; and antithetic effects in the liver. 

4. That ether anesthesia in its early or 
excitant stage would show an increased con- 
ductivity, and in the depressant or anesthetic 
stage a diminished conductivity of the brain. 

5. That morphine would minimize or 
prevent changes in electric conductivity as the 
result of adrenalin; of infection; of physical 
injury; of emotional excitation. 

6. That the excision of the liver or of the 
adrenals would decrease the conductivity of 
the brain. 

7. That prolonged consciousness carried to 
the state of fatigue would decrease the con- 
ductivity of the brain and that sleep would 
restore the normal conductivity. 

8. That the actively multiplying cancer 
cells would show a higher conductivity than 
the normal cells of the tissue in which they 
arose; that the central autolyzing, non-grow- 
ing part of a cancer would have a lower con- 
ductivity than the aggressively growing 
margin of the cancer; that such pre-cancerous 
tissues as X-ray scars, adenomata or fibroid 
tumors would have a conductivity higher 
than normal. 

9. That such mediating fluids as blood, 
cerebrospinal fluid, and bile would have a high 
conductivity. 

All of these expectations have been realized 
by the test of electric conductivity measure- 
ments. 

Having found that the changes in electric 
conductivity were consistent with the electro- 
chemical theory, we then by means of accurate 
and sensitive thermocouples made simul- 
taneous observations of the temperature 
changes in the various organs and tissues that 
might be concerned in energy transformation 
under the same normal and pathologic con- 
ditions as those studied in the foregoing con- 
ductivity experiments. 

Since, according to our theory, oxidation is 
the source of the difference in potential; and 
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since heat is a constant by-product of oxida- 
tion, we would expect to find that the tempera- 
ture of the brain would be increased by stimu- 
lants and decreased by depressants. 

We would expect to find that stimulation 
would produce opposite effects upon the tem- 
perature of the brain and of the liver and other 
relatively negative organs. Upon testing these 
assumptions we found that the temperature 
of the brain was increased and that of the liver 
and other negative organs was decreased or 
unchanged in the acute stage of stimulation by 
emotion, by physical injury, by strychnine 
injection, by the injection of adrenalin, when 
the output of adrenalin was artificially in- 
creased by asphyxia, in the excitant stage of 
ether anesthesia. 

On the other hand, if we were correct in our 
assumption that the liver is the center of 
negativity and is essential to keeping the 
circuit in the bipolar mechanism free from 
chemical by-products, then if the liver were 
removed, we would expect that the circuit 
in the bipolar mechanism would become pro- 
gressively interfered with, and would finally 
be completely blocked with the resultant 
establishment of equilibrium or death. We 
found by experiment that when the great 
circuit which energizes the organism was 
broken by the removal of the negative pole, 
the liver, the temperature of the brain steadi- 
ly fell until death occurred; also that, when 
stimulants such as adrenalin were given, heat 
production (oxidation) within the brain bereft 
of its negative pole was almost or entircly 
prevented. 

Again, in accordance with the bipolar 
theory, we would expect to find a steady fall 
in the temperature of the brain when the 
semi-permeable films around the cells, the 
charges upon which govern oxidation, were 
rendered less permeable. We found that in 
the state of deep ether anesthesia which 
lessens the permeability of these films and 
hence interferes with oxidation, the tempera- 
ture of the brain and of the liver fell steadily 
until death occurred. 

On the other hand, we found that in nitrous 
oxide anesthesia, which interferes with oxida- 
tion itself, but does not interfere with the 
permeability of the lipoid films surrounding 
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the cells, the temperature of the brain de- 
creased much more slowly. 

We found also that sodium, which increases 
permeability, and calcium, which decreases 
permeability, having opposite physical effects, 
had opposite effects on the temperature of the 
brain, which was increased by sodium, and 
decreased by calcium. 

We expected to find that in strychnine 
convulsions we would see violent changes in 
the temperature of the brain and the liver; 
and our expectation was realized. 

Since morphine stabilizes the organism; 
since one of the clinical effects of morphine is 
the elimination of emotion; and since the 
emotions probably excite the adrenals to in- 
creased activity (Cannon), we expected to 
find that if an animal were first deeply nar- 
cotized with morphine, then given adrenalin, 
the morphine would interfere with the great 
change in the temperature of the brain which 
is produced by adrenalin in normal animals; 
and our expectation was realized. 

Since certain lethal agencies such as the 
cyanides produce a phase of excitation fol- 
lowed by depression we expected to find a 
brief temperature rise followed by a dramatic 
fall; and our expectation was realized. 

Since the intravenous injection of adrenalin 
causes increased oxidation, and since asphyxia 
causes an increased output of adrenalin, then 
if an animal were asphyxiated, we expected 
that the consequent increase in the output of 
adrenalin would increase the temperature of 
the brain; and our expectation was realized. 

On the other hand, if both adrenal glands 
were first removed, then asphyxia could 
produce no increase in adrenalin, and in con- 
sequence we expected that in an adrenalecto- 
mized animal asphyxia would not cause any 
increase in the temperature of the brain; and 
our expectation was realized. 

The first effect of a lively hemorrhage is to 
call out an emergency increase in adrenalin 
(Cannon). We therefore expected that in an 
acute hemorrhage the temperature of the 
brain would show a temporary rise; and our 
expectation was realized. 

These observations on so fundamental a 
group of facts as the expected variations in 
temperature and electric conductivity run 
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parallel with another great group of observa- 
tions which are just as fundamental, but have 
a much larger chance of error. I refer to the 
microscopic changes in the size and in the dif- 
ferential stainability of the cells of the leading 
organs of the body in excitation and fatigue. 
These carefully studied changes in the cells 
suggested the electro-chemical theory. In 
these experiments we found that vital function 
varied with the differential stainability of the 
cells of the brain and of the liver and to a 
lesser degree of the cells of the adrenal cortex. 
If the acid-alkali stain of the nucleus and of 
the cytoplasm respectively is a measure of the 
respective intensities of the acid or nuclear 
part, and of the alkaline or cytoplasmic part; 
and if the energy of the organism is dependent 
on the difference in potential and the differ 
ence in potential is due to the relative acidity 
and alkalinity, then the cytologic studies by 
Dr. Austin, Dr. Hitchings, and myself are 
strongly corroborative of the electro-chemical 
or bipolar theory. 


\ SUGGESTION AS TO THE ELECTRO-CHEMICAL 
BASIS OF REPRODUCTION 


It is a universal law of nature, first stated 
by Cohnheim, that cells alone can produce 
cells. If oxidation in the cells is due to the 
electric potential, and if oxidation and the 
film condenser are essential to life, then we can 
see that the potential can be handed on only 
by a division of the cell; the division of the 
cell including a division of the mechanism 
which creates the potential in such a way as 
io provide in each new cell a difference in 
potential; i.e., the “flame” of life must be 
handed on from cell to cell. Thus, we may 
conceive that when the spermatozoon which 
is essentialiy a nuclear structure is added to 
the nucleus of the ovum, a greatly augmented 
nucleus is formed with a corresponding in- 
crease in oxidative capacity; hence a capacity 
lor attracting and using food, increasing in 
size, and in consequence multiplying by cell 
division. 


\ ELECTRO-CHEMICAL 
DEVELOPMENT OF 


CONCEPTION OF 
CANCER 


THE 


by analogy we may conceive that the facili- 
tation of cell division in cancer, in some way 
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as yet unknown, depends upon an addition 
to the oxidative or nuclear part of the cell. 
Such an increase in oxidative capacity would 
add to the bulk of the cell, just as the increase 
of oxidative capacity in fertilization increases 
the size of the ovum. By the division of both 
the nucleus and the cytoplasm, the relatively 
high electric potential would be handed on to 
the daughter cells, in which in turn the poten- 
tial would be correspondingly high, and thus 
the process would become progressive at the 
expense of the cytoplasm of the neighboring 
cells. Thus, in the case of a group of cells 
which have been injured by repeated slight 
trauma, or by irritation of any kind, so that 
the cells are alternately injured and repaired, 
we may suppose that one cell may have be- 
come fused with another, or that by some 
other means the oxidative capacity of the 
nucleus has been increased, with a resultant 
increased size of the nucleus and hence in- 
creased potential. This cell would then multi- 
ply at the expense of its neighbors and a 
cancer would develop. 


THE ELECTRO-CHEMICAL ROLE OF SLEEP 


If a battery is made to work continuously 
by keeping its circuit closed, polarization of 
the plates will take place and the battery is 
said to be exhausted, which means that the 
difference of potential has diminished or dis- 
appeared. It would appear to be more than a 
mere analogy that prolonged consciousness 
unbroken by sleep leads to exhaustion and 
death. 

If the period of work—i.e., if the passage 
of electric current is short, as in a single heart- 
beat, then the degree of polarization is propor- 
lionalely small. The small degree of polariza- 
tion which results from a single heart-beat 
requires a proportionately short time for repo- 
larization or sleep—i.e., the pause in the heart 
cycle may be regarded as its period of sleep. 
The heart, with its nerve mechanism, takes 
normally from seventy to ninety naps a min- 
ute and thus is kept polarized or rested as it 
works. 

We may suppose that the nerve cells which 
operate the respiratory mechanism become 
polarized, or sleep, from sixteen to eighteen 
times per minute, and that thus the respira- 
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442 


tory mechanism is kept polarized or rested as 
it operates. 

The salivary glands, the intestinal nerve- 
muscle mechanism, the digestive glands, etc., 
we may suppose, have alternating periods of 
work and polarization, and of sleep and re- 
polarization. Regarded superficially, the func- 
tions of respiration, of circulation, of digestion, 
carry on as if they never rested, never slept; 
but their sum total of short periods of sleep 
is quite as large as the total period of sleep of 
that part of the brain whose work creates 
consciousness, and therefore spends no more 
time in sleep, but sleeps more conspicuously. 

As for the portion of the brain which gov- 
erns conscious activity, the periods of work, 
and therefore of polarization of the cells that 
supply the electric power for consciousness, 
for emotion, and for muscular action, are longer 
than the periods of work demanded by the 
heart, by the respiratory mechanism or by the 
digestive mechanism. Thus, the option of 
evolution apparently has been to run the 
organism on long shifts or shorter ones. 

If the changes in the nerve cells seen in 
fatigue from various kinds of work and from 
prolonged enforced consciousness are identical 
in appearance; if these physical changes are 
restored only during sleep; and if the degree 
of cell change varies with the amount of work 
done at a stretch without sleep, that is, with 
the amount of electric energy that has origi- 
nated in or traversed a given cell, then it 
would require more time and deeper sleep to 
restore the electrical balance of the cell after 
prolonged heavy muscular exertion than 
after a day of restful quiet. And this is demon- 
strated by experience. It would appear that 
the degree of exhaustion equals the protraction 
of consciousness multiplied by its intensity. 

Sleep, being a negative phase, cannot be 
compelled. Consciousness, being a_ positive 
phase, can be compelled even unto death. 
Normal man cannot sleep unto death; he can 
sleep only to restoration—no more. 


THE RELATIONSHIP OF THE ELECTRO-CHEMICAL 
THEORY TO SURGICAL MORTALITY 


If the electro-chemical theory is correct 
then it must stand the crucial test of the clinic 
not only in the interpretation of pathological 
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processes but also in the indication of methods 
of conservation and restoration. If the opera- 
tion of the organism can be interpreted by the 
laws of physics, then methods for the pro- 
tection and restoration of the organism should 
be dictated by the same laws. For the opti- 
mum operation of the electro-chemical or- 
ganism, the maintenance of an optimum 
difference of potential, the following con- 
ditions are essential: 

1. An abundant supply of water. 

2. Anabundant supply of oxygen delivered 
to the cells. 

3. Maintenance of the semi-permeability 
of the lipoid cell membranes. 

4. Maintenance of an optimum tempera- 
ture. 

5. Maintenance of the integrity of the 
poles of the organism, that is, of the cells in the 
brain and the liver. 

6. Sufliciently long and sufficiently frequent 
periods of sleep. 

The practical application of these principles 
in the treatment of the ‘bad risk”’ patient 
may be briefly outlined as follows: 

1. Water is given in abundance by every 
route; 2,000 to 4,0c0 cubic centimeters or more 
given by hypodermoclysis most quickly reaches 
the cells. 

2. Oxidation is promoted by the main- 
tenance of an adequate circulation; by trans 
fusion if the volume is below normal; and by 
digitalization to strengthen the myocardium, 
if the minute volume is diminished by a 
weakened myocardium. 

3. The semi-permeability of the cell mem- 
branes is conserved by the avoidance of ether 
anesthesia and the employment of nitrous 
oxide-oxygen analgesia—-nol anesthesia plus 
local anwsthesia. 

4. An optimum temperature is secured by 
the obvious measures indicated by the needs 
of the individual case. Of peculiar value are 
large hot packs over exposed abdominal 
viscera. The administration of hot fluids by 
mouth not only supplies local heat and water 
but, as experiments have shown, its effects are 
instantly manifested by increased oxidation 
in the brain. 

5. The integrity of the brain and the liver 
is kept from further damage by environ- 

















mental control; by the infliction of minimum 
trauma; by performing the operation in the 
patient’s room; and above all by securing 


adequate sleep and rest. The protective 
effect of morphine in particular is needed, and 
when that is contra-indicated other narcotics 
and sedatives should be utilized to promote 
the needed periods of repolarization. The 
necessity is the maintenance of a difference 
in potential—this is the maintenance of life. 

Just as no two man-made electric mecha- 
nisms require exactly the same combination 
of methods for repair, so the treatment of the 
human electric mechanism must be individual- 
ized; and since we desire to conserve as well 
as restore, these measures should be em- 
ployed in advance of the emergency. 

Since the initiation of this plan of treatment 
formulated in accordance with physical laws, 
our surgical mortality and our surgical mor- 
bidity have been progressively decreased. In 
14,949 operations performed at Lakeside 
Hospital during the last three and one-half 
years the surgical mortality has been 1.8 
per cent; in all operations performed during 
1922 the mortality was 1.6 per cent. In 
operations for acute abdominal conditions— 
gastro-enterostomy and resection of the stom- 
ach, cholecystectomy and cholecystostomy, 
colostomy and resection of the large intestine, 
and operations for acute appendicitis, the 
mortality has been 3.8 per cent. In this group 
are included 141 operations for cancer of the 
large intestine including 51 resections, with a 
mortality of 2.8 per cent. 

Perhaps in no other group of cases has the 
validity of the biophysical interpretation of 
physiological processes been more strikingly 
demonstrated than in the results of operations 
on the thyroid gland. Thus, in our last 500 
thyroidectomies there has been a mortality 
of 0.6 per cent; in our last 500 ligations there 
has been a mortality of 0.4 per cent; and in our 
last 720 operations upon patients with hyper- 
thyroidism, in whom the condition was so 
acute that the operation was performed in the 
patient’s room, the mortality has been 1.2 
per cent. In the last 1,000 thyroidectomies 
for hyperthyroidism performed in the operat- 
ing room as well as in the patient’s room, 
the mortality has been 0.8 per cent. 
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CONCLUSIONS 


Although the electro-chemical theory in- 
terprets well the normal and the pathological 
phenomena of man and animals; although the 
numerous predictions based upon this theory 
were established by the more exact methods 
of physics; although it has furnished a plau- 
sible suggestion as to the line of evolution from 
the atom to man; although the theory has 
stood the crucial test of the surgical clinic by 
providing a scheme of management which has 
produced the shockless operation—the theory 
is not yet proven, and will not be proven 
until the equivalent of a living cell is con- 
structed; until the equivalent of life is arti- 
ficially made. 

Nevertheless, from previously accepted 
facts, from clinical observations, and from the 
evidence of experimental researches in our 
laboratory of biophysics we conclude :— 

1. That electric phenomena are co-existent 
with living phenomena because electricity is 
detected in every living plant or animal and is 
absent in the dead; 

2. That electricity is manifested in every 
act of the living and is probably the so-called 
“spark of life’’; 

3. That there are great numbers of different 
kinds of electric circuits in animals; 

4. That the source of electricity in the cells 
is oxidation; 

5. That oxidation in the cells of the organ- 
ism is initiated and governed by electricity; 

6. That electricity is accumulated on the 
lipoid films of the trillions of cells; 

7. That each of the trillions of cells is a 
diminutive electro-chemical unit; 

8. That during life there is a difference of 
potential, a state of unbalance within the 
organism; 

9. That death is equilibrium of potential; 

10. That there is a universal pattern of the 
living in the form of bipolarism; 

11. That in the non-living no less than the 
living exists the universal pattern of bipolar- 
ism; 

12. That the pattern of bipolarism runs in 
continuity. from atom to man; 

13. That man is an electro-chemical mech- 
anism, a giant amoeba climbing up the slip- 
pery banks of time. 
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CHRONIC DUODENAL STENOSIS’! 


By James McKenty, M.D., F.A.C.S., Wrnnreec, CANADA 
Surgeon, St. Boniface Hospital 


num may be due to a number of causes. 

This paper is limited to a consideration 
of the form resulting from compression of the 
bowel between the root of the mesentery (with 
its contained superior mesenteric artery) and 
the aorta. 

The clinical significance of the anatomical 
relations of this part of the duodenum was 
first brought to the attention of the profession 
generally through the study of the etiology of 
acute dilatation of the stomach during the 
last decade of the nineteenth century. That 
compression by the root of the mesentery is 
an important, perhaps the most important, 
factor in the causation of this acute condition 
is now widely accepted. Its relation, however, 
to the chronic form of duodenal dilatation has 
only recently attracted attention and needs 
further study. 

Since January, 1914, when my attention 
was first directed to the subject, I have 
examined the duodenum and the root of the 
mesentery in all clean laparotomies in which 
the position of the incision permitted and the 
condition of the patient justified the additional 
exploration. During these 8 years there was 
discovered in 26 cases evidence of some degree 
of obstruction by the root of the mesentery. 
The operative findings on which this diagnosis 
was based in these cases were as follows: 

1. Dilatation of the duodenum throughout 
‘its whole length from the pyloric ring to the 
point where it is crossed by the superior 
mesenteric artery. This is readily observed in 
the supracolic portion which may be so 
dilated as to lie in contact with the anterior 
abdominal wall. By drawing up the transverse 
colon, the third portion of the duodenum may 
be seen and felt bulging through the lower 
layer of the transverse mesocolon. 

2. Narrowing of the angle between the 
superior mesenteric artery and the aorta 
sufficient to obliterate the lumen of the bowel 
at this point. This is determined by inserting 
the tip of the index finger from left to right 


(Sum may partial stenosis of the duode- 


into the angle. A fairly accurate estimation of 
the size of the angle can thus be made. 

3. On elevating the root of the mesentery 
by the finger, the gas within the duodenum is 
seen to pass on into the jejunum which was 
previously collapsed. 

4. Palpation of the duodenal wall gave the 
impression in a few cases of hypertrophy of its 
musculature. 

The degree of dilatation is indicated in my 
records by the plus sign. Of the 26 cases, 
eleven are marked +, seven ++ and eight 
+++. None were classed ++++. The 
duodenum in the eight marked +++ wasa 
little greater in diameter than the distended 
transverse colon. With one exception the 
only cause of the apparent obstruction was 
compression by the root of the mesentery. In 
this one case there was, in addition, adhesions 
between the gall bladder and the descending 
portion of the duodenum. 

The finding of a duodenum not dilated but 
distended with gas which is evidently prevent- 
ed from passing on into the empty jejunum by 
compression of the root of the mesentery, has 
been, in my experience, much more frequent 
than the finding of actual dilatation of the 
bowel. This temporary stasis may be attrib- 
uted to narrowing of the vascular angle by 
the dorsal position on the operating table and 
to suppression of peristalsis by the pre-opera- 
tive dose of morphine. A continuation of the 
dorsal position and the morphine after opera- 
tion, I believe, may be responsible for many 
cases of acute postoperative dilatation of the 
stomach. 

ANATOMY 

In man, as shown by the studies of Dwight 
and others, the bowel as it lies behind the root 
of the mesentery is not a cylindrical organ but 
is flattened to the ovoid form. (Fig. 1.) In 
the domestic animals, on the other hand, as 
may be seen by a visit to an abbatoir, this 
vascular angle is wide and, the bowel being 
free from compression, retains the cylindrical 
form. It may be noted, also, that in all the 


1 Read at meeting of Manitoba Section of American College of Surgeons, September, 1922. 
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Fig. 1. Transverse section of the normal duodenum 
(Modified from Gray’s Anatomy.) s, Stomach; p, pancreas; 
t.c., transverse colon; m, mesentery; i, ileum; s.m.a., 
superior mesenteric artery; I.r.v., left renal vein; d, 
duodenum. 


well-known quadrupeds the anteroposterior 
diameter of the body in its middle zone is 
greater than the transverse diameter, while in 
the human, the transverse diameter is the 
greater; and, in individuals of the enteroptotic 
figure, the disparity between these diameters 
is usually most marked. It is evident that 
the greater the divergence from the form of 
body seen in quadrupeds, the greater will be 
the acuity of the vascular angle, and the more 
marked the flattening of the duodenum. In 
the virginal type of enteroptosis the superior 
mesenteric artery may be found in its upper 
portion, lying very close to the aorta (Fig. 2). 
The anatomical relations of the structures in 
this region suit the postures assumed by the 
lower animals but are not well adapted to 
either the erect or dorsal postures assumed 
only by the human. Duodenal compression 
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Fig. 2. Drawing showing compression of the duodenum 
in the enteroptotic female. p, Pancreas; m, mesentery; 
i, ileum; s.m.a., superior mesenteric artery; I.r.v., left renal 
vein; d, duodenum. 


by the root of the mesentery occurs only in 
the human, and is clearly one of the many 
disabilities resulting from the assumption of 
the erect posture. It is evident also that the 
habit, still prevalent, of keeping the patient 
on the back for from 24 to 48 hours after 
operation, without special reason, is likely to 
lead occasionally to trouble. The normal in- 
dividual never voluntarily maintains the 
dorsal for more than a few hours. 

It is a reasonable inference that individuals 
presenting the above laparatomy findings 
have, while in the erect or dorsal position, a 
duodenal outlet so compressed as to amount 
to a chronic partial obstruction. To overcome 
this obstruction undue peristaltic effort is re- 
quired, resulting, at first, in compensatory 
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hypertrophy of the musculature, followed 
later, when this fails, by dilatation of the 
duodenum. The “writhing duodenum” des- 
cribed by roentgenologists and the increased 
thickness of the duodenal wall noted in some 
of my cases support this view. 

The frequent association of visceral ptosis 
with arteriomesenteric obstruction has been 
noted in most of the papers published upon 
this subject. In 19 of my 26 cases, ptosis of 
the cecum and right half of the colon was 
present. Of the 7 remaining cases, which were 
free from visceral ptosis, two had adhesions of 
the ileum to structures in the pelvis. In 5 
nothing was found to account for the evident 
drag upon the root of the mesentery. Dilata- 
tion of the stomach with a wideopen pylorus 
was present in nearly half, but gastroptosis, 
without dilatation, is recorded as occurring 
once only in these 26 cases. On the other hand, 
in 5 cases of extreme prolapse of the stomach, 
occurring in individuals with the virginal type 
of visceral ptosis, laparatomy disclosed a 
normal duodenum in every case. My experi- 
ence, therefore, supports the view that, at 
most, gastroptosis is only a minor factor, and, 
that a loose cecum, with an elongated parieto- 
colic fold, getting its support from the 
mesentery of the small bowel, is the most 
important cause of mesenteric compression of 
the duodenum. 

The functions of the duodenum are only 
imperfectly known. It has been amply estab- 
lished, however, both experimentally and 
clinically, that complete obstruction to the 
onward flow of its contents leads to a rapidly 
fatal issue with symptoms of profound 
toxemia. That chronic partial obstruction 
may also result in the formation of the toxic 
substance, or reflexly interfere with functions 
of liver and pancreas, with symptoms of 
chronic toxemia, seems highly probable. 


DIAGNOSIS 


Chronic duodenal obstruction must be 
added to the list of conditions underlying 
“chronic dyspepsia,’ once regarded as ‘‘the 
prevailing malady of civilized life.” The 


dyspepsia associated with it presents no dis- 
tinctive features and a definite diagnosis from 
the clinical history, alone, cannot be made. 
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Symptoms of a chronic toxemia, particularly 
headaches relieved by vomiting of bile, the 
so-called bilious attacks, when occurring in 
individuals, the subjects of visceroptosis, are 
most significant. Chronic disease of appendix 
or gall bladder was the pre-operative diagnosis 
in the majority of my cases, and usually dis- 
ease of these structures was found along with 
duodenal dilatation. Indeed, the presence of 
chronic multiple abdominal lesions is the rule 
in the type of individual subject to mesenteric 
occlusion of the duodenum. Another signifi- 
cant feature is the relief from gasand the feeling 
of distention afforded by assuming the latero- 
prone position after meals, especially if this 
is preceded by the knee-chest position for a 
few minutes. I have found palpation and 
percussion of little help in trying to detect a 
distended duodenum. Roentgenological ex- 
amination is the most important diagnostic 
means, and in the hands of an expert will 
definitely determine whether or not duodenal 
stasis is present. 


TREATMENT 


1. Non-operative treatment consists in the 
use of corsets and abdominal belts designed to 
support the prolapsed viscera. This always 
affords a measure of relief. In the acquired 
type of visceral ptosis, the relief is usually 
complete so long as the support continues 
efficient. It is well known that pregnancy re- 
lieves the symptoms of visceral ptosis. In 
1909 during operation for appendicitis upon a 
young woman, her duodenum was observed to 
be dilated. She had the enteroptotic figure in 
marked degree, and, since puberty, had been 
subject to digestive disturbances with periodi- 
cal ‘‘bilious spells.”” These symptoms were 
not relieved by the removal of the diseased 
appendix (no other operation was done), and 
very slightly by the use of a well-fitting corset. 
She married and during the latter half of each 
of her five pregnancies she has been quite free 
from symptoms but during the intervals be- 
tween pregnancies suffered as before. X-ray 
examination, 1920, showed duodenal stasis 
present in marked degree. In such cases (and 
they are not uncommon), is the relief due 
solely to the support afforded by the pregnant 
uterus, or is a change in the internal secre- 




















McKENTY: CHRONIC DUODENAL STENOSIS 





Fig. 3. The duodenum is exposed between the right 
colic and ileocolic arteries. r.c.a., Right colic artery; i.c.a. 
ileocolic artery; p, pancreas; i.p.d.a. inferior pancreatico- 
duodenal artery. 


tions also a factor? As the relief does not 
come until the uterus is large enough to fill 
the pelvis, the mechanical factor seems to be, 
if not the only one, at least the most import- 
ant. 

Posture. Inasmuch as chronic cases are 
rarely confined to bed, postural treatment has 
a limited application. It is especially useful 
in the prevention of postoperative acute dila- 
tation. The patient with the above operative 
findings should be early changed from dorsal 
to lateral position, even at the cost of tempor- 
arily increasing his discomfort. The incidence 
of acute dilatation of the stomach will there- 
by be decreased. In carrying out the ‘“‘rest 
cure” in individuals, with this type of body 
form, the possible injurious effect of the pro- 
longed dorsal posture should be remembered. 

2. Operative treatment. a. Gastro-enteros- 
tomy was the first operation tried for the 
cure of duodenal obstruction. The results, in 
the considerable number of cases now record- 
ed, have, with few exceptions, been quite un- 
satisfactory. In those cases in which the 
pyloric ring is dilated and incompetent, per- 
mitting duodenal contents to regurgitate into 
the stomach, some benefit will accrue. In 
important papers recently published, Hart- 
mann (2), Wilkie (3), and the Kelloggs (4) ex- 


Fig. 4. An additional stitch is placed to prevent angula- 
tion. r.c.a., Right colic artery; i.c.a., ileocolic artery; m.c.a., 
middle colic artery; d, dilated duodenum; s.m.a., superior 
mesenteric artery. 


press the view that the operation is unsuitable 
and that the indications are best met by 
anastomosis between duodenum and jejunum 
below the transverse colon. 

b. Duodenojejunostomy was first sug- 
gested by Professor Barker (5) in discussing a 
paper read by Dr. Finney on duodenal ob- 
struction at a meeting of the Johns Hopkins 
Medical Society in November, 1905; and it 
was first performed by Dr. A. W. Stavely in 
December 1907 (6). There is no record in 
the literature of Stavely’s operation having 
been again resorted to until it was performed 
by the writer (7) in January, 1914. Now, there 
are more than sixty published cases, most of 
them reported during the past 3 years. This 
indicates how recent is the interest in the 
subject. The Kelloggs report 41 duodeno- 
jejunostomies, 30 of which were done for this 
form of duodenal obstruction (8). 

In 13 of my 26 cases this operation was per- 
formed, the last one January, 1922, and the 
first one 8 years previously. An analysis of 
these 13 cases is given in the accompanying 
table. In all except one (Case 10) other opera- 
tions were also performed at the same time. 

There was one operative fatality: In case 9 
death was caused by intestinal obstruction 
from angulation at site of anastomosis. A 
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ANALYSIS OF 13 CASES IN WHICH DUODENOJEJUNOSTOMY WAS PERFORMED 
= a ae  — _ 
(ae = rations performed in 
Case|Sex| Age} Clinical diagnosis | — Viscero-| (Qperative findings peer addition to duodeno- End-results 
| attacks ptosis Matation| jejunostomy 
— | 
1 | F| 32 | Duodenal ulcer | +++ | ° | Chronic appendicitis | ++-+ | Appendectomy “— till Dec., 1919; 6 ye years 
| after operation; then all- 
| | bladder symptoms 
2 | F | 23 | Chronic appendi- | } ++ Chronic appendicitis ++ Appendectomy Well for 2 years; died of p.t b. 
|  citis | | | 5% years after operation 
a | 
3 |M| 27 | Chronic appendi- | +-+-+ ++ | Chronic appendicitis ++ | Appendectomy Well 4 mos. after operation; 
citis | euabte to trace since then 
4 | F | 35 | Duodenal stasis ° +-{--}- |Chronic appendicitis, +-+-+ | Appendectomy; Well, now 5 years since opera- 
} | caecum lying upon cecocolopexy tion 
| } the bladder 
5 |M| 30 | Chronic appendi- | | +--+ | Adherent appendix +++ | Appendectomy Well 
} citis; duoden- | 
| al stasis | 
6 | F | 3 | Cholecystitis, | +++ | + | Chronic appendicitis | -+-1-+ | Appendectomy, Much improved but still has 
duodenal stasis, | an and cholecystitis, cholecystectomy; bilious attacks 
floating kidney | right coloptosis nephropexy 
7 | F | 29 | Chronicappen- | o + | Adherent appendix, 4+ Appendectomy Well 
icitis | mobile cecum 
8 |M} 20 | Duodenal stasis, +--+ | Stomach dilated; ++ Appendectomy, gastro-| Well 
dilated stomach | | | pyloric ring dilated; pexy (Beyea) 
| | cecum prolapse 
| | appendix negative 
9 | F | s0 | Gall bladder ° ° Gall bladder adherent -t--} Cholecystectomy; re- Died on 4th day from obstruc- 
hernia to duodenum; pair of hernia from tion due to angulation at site 
omentocele within of anastomosis 
to | F | 54 | Chronic cholecys- | +--+--+ | -+-++ | Gall bladder and ap- 4--+ None Slight improvement in digestive 
titis | pendix negative; symptoms 
| stomach and 
duodenum dilated 
11 | F | 33 | Chronic appendi- ++- +++ | Adherent appendix; +-+-+ | Appendectomy “In better health than for 20 
citis stomach dilated and years ”’—gain in weight 112 to 
prolapsed; cecum 136 
mobile: 
12 | F | 30 ——_ - -+-++-+ ° em . 2 +++ | Appendectomy Much improved 
itis an an ickened; ga 
chronic appen- bladder adherent, 
dicitis contained stones 
13 |M/ 290 - seven ° + Seen ens; ++ | Appendectomy Well 
citis, chronic ga adder nega- | | 
cholecystitis | tive; stomach 
| duodenum dilated | | 


























cholecystectomy and a herniotomy were done 
at the same time, but the fatality was due to 
a complication of the duodenojejunostomy 
and must be debited against this operation. 
All cases reported to date have recovered 
from operation. 

The end-results of the 12 operative recover- 
ies show 9 cured (one of these died of pulmo- 
nary tuberculosis 534 years after the opera- 
tion); 2 much improved; and in 1 (Case 10) 
in which duodenojejunostomy was the only 
operation performed, the result is unsatisfac- 
tory. 

In doing a duodenojejunostomy, the duo- 
denum is exposed between the right colic and 
ileocolic arteries (Fig. 3). The mobilization 


necessary for the application of a clamp can 
be effected most easily by separating the bowel 
from below and behind where it is attached by 
loose areolar tissue to the large vessels and 
the vertebral column. It is maintained in 
the intraperitoneal position by suturing the 
margin of the incised peritoneum to the sides 
of the exposed segment of bowel. The anas- 
tomosis is then made in the usual manner. 
Since the fatality from angulation occurred, 
an additional stitch has been placed (Fig. 4) 
designed to prevent this complication. 

c. Suspension of the cecum. Bloodgood 
pointed out that the loaded prolapsed caecum 
exerts a pull upon the root of the mesentery 
“when the last portion of the ileum has an 
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unusually short mesentery.” This can be 
determined during a laparatomy by placing 
a finger behind the superior mesenteric artery 
and observing the effect of alternately elevat- 
ing and depressing the cecum. In some cases 
the test is not easily made and the result will 
be in doubt. In 19 of the 26 cases of duodenal 
dilatation, it is recorded as positive. I have 
accepted a definitely positive finding as an 
indication for suspension of the cecum. In 
13 of the 26 cases this was the only operation 
done for the relief of the duodenal obstruction. 
The end-result has been obtained in only 9 of 
these. Six are cured and three are no better. 
The operation performed consisted in reefing 
the elongated parietocolic fold by linen 
sutures, suspending, but not fixing, the bowel. 


CONCLUSIONS 


1. The position of the distal portion of the 
duodenum behind the root of the mesentery 
is not well suited to either the erect or dorsal 
posture. 

2. As a consequence of compression at this 
point, duodenal stasis, of degree sufficient to 
give rise to symptoms, results and constitutes 
a definite clinicopathological entity, of more 
common occurrence than symptom-producing 
nephroptosis. 








McKENTY: CHRONIC DUODENAL STENOSIS 449 


3. The drag upon the mesentery of the 
small intestines by a loose cecum prolapsed 
into the pelvis is, by far, the most common 
cause. This drag can usually be determined 
at operation by the test described above; it 
may also result from adhesions of the mesen- 
tery to structures in the pelvis. Gastroptosis 
is probably only a minor factor. 

4. Suspension of cecum, ascending colon 
and hepatic flexure adequately meets the 
indications and gives satisfactory results in 
the great majority of cases. 

5. Duodenojejunostomy should be restrict- 
ed to the more extreme cases of dilatation 
and to those in which the cause of the 
mesenteric compression cannot be discovered 
and removed. In my practice, it is being per- 
formed much less frequently than formerly, 
as the comparatively minor suspension opera- 
tion has proven satisfactory. 
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dent was reported as far back as 1603 

by a certain Frenchman, to Rigby, in 
1776, is due the credit for the first satisfactory 
differential diagnosis between antepartum 
hemorrhage due to placenta previa, and pre- 
mature separation of the normally implanted 
placenta. During the years that followed, a 
large number of men reported cases, all dealing 
with frank or concealed hemorrhage. This 
type of hemorrhage is termed by some, ab- 
ruptio placenta, uteroplacental apoplexy; by 
Holmes, ablatio placentze; and by many, pre- 
mature separation of the normally implanted 
placenta. The last, I think, is most descriptive. 


A Maen ws this rare obstetrical acci- 


OCCURRENCE 


One of the early writers, from observation of 
a series of his own cases, has stated that ante- 
partum hemorrhage is more often this type of 
hemorrhage than that caused by placenta 
previa by the ratio of 17 to 14. Other writers 
have found it to occur in one case out of every 
156, 216, 513, 612 cases, respectively. Holmes 
in a recent report, says that it occurs as a 
pathological entity in one out of every 200 
cases, and, clinically, in one out of every 500 
cases. 

ETIOLOGY 

Early writers were inclined toward a theory 
that traumatism in such forms as extra exer- 
tion, direct blows on the abdomen, tortion of 
the uterus, falls, etc., were the contributing 
causes to such a condition. Such cases as the 
the following are illustrations of this theory. 


-CASE 1. Lucius A. Wing reports: A primipara, 
28 years old, who had been bleeding for 7 hours be- 
fore admission. The vagina was packed with gauze. 
On removal of the packing after admission, no pla- 
centa could be felt. Uterine contractions occurred 
every 40r 5 minutes. The fetal head presented above 
the pelvic brim, but did not come into the brim. 
Abdominal cesarean section was decided upon. An 
oval placenta was found; the attachment of the cord 
was almost marginal at the lower border. The pla- 


centa measured 14 by 17 centimeters and the cord 
was 43 centimeters in length. Two coils of the cord 
were about the child’s neck, and held the head close 
to the lower border of the placenta. The mother’s 
postpartum course was satisfactory. 

CAsE 2. M. Trillat reports: Para-III; 814 months 
pregnant. The patient had driven to the village with 
her husband. On return, 6 hours later, she complain- 
ed of fatigue, started to walk; was taken with ham- 
orrhage, carried home, and thence to hospital. On 
entrance, the patient was in coma; the fetal heart 
was not heard; the cervix was dilated 5 centimeters. 
At touch, the placenta was not felt. The membranes 
were ruptured artificially. An incision of the cervix 
with craniotomy was done. The placenta was entire- 
ly free and was removed manually without difficulty. 
There were no gross changes. The opening of the 
membranes was made 6 centimeters from the pla- 
cental border. The uterus was not ruptured. A tam- 
pon was used to arrest the hemorrhage. Intravenous 
and cellular injections were given. The Mom! "rg 
procedure was used as a last resort. The patient ex- 
pired 1744 hours after the beginning of labor. No 
autopsy. 


The author considers this case a rare form 
because of the absence of retroplacental 
hematoma or internal hemorrhage, and be- 
cause of the presence of the profuse external 
hemorrhage. 


CASE 3. Para-V; age about 35, with onset of 
labor about one month before term, had been doing 
hard physical work and had felt no fetal movements 
for three days before delivery. The delivery was 
spontaneous after a labor lasting about 10 hours. 
When the placenta was delivered, about one-fifth of 
the maternal surface near the margin was much dark- 
er and more friable than the remainder. This portion 
of the surface was covered with an old blood clot. 
This illustrates the effect of the partial separation of 
the placenta on the fetus without disturbing the 
mother. The condition was probably due to trauma- 
tism. 

Case 4. The patient was admitted to the hospital 
in labor, October 15. She was delivered spontancous- 
ly of a stillborn fetus on the same day. There was 4 
history of miscarriage 5 years ago; one labor 2 years 
ago. (Edema of the lower extremities had persisted 
the past 3 weeks. The last menstruation was May 15. 
The general condition was good; the fetal heart was 
not heard; there was some albumin in the urine. The 
placenta was delivered spontaneously and was com- 
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plete, small, and round, with a dark blood clot on its 
maternal surface about 5 centimeters in diameter. 
This represents the occurrence of a small concealed 
hemorrhage without serious effect on the mother; 
but it was probably the cause of the fetal death. 


Toxic conditions accompanying pregnancy 
had never been thought of as having any bear- 
ing on antepartum hemorrhage until cases 
were reported by Denman in 1807; Braxton 
Hicks in 1861; Goodell in 1870; Winter in 1885; 
and a few years later, Holmes in 1901. The 3 
following cases show the theories mentioned 
by the above writers. 

Sir William Smyly'! reports a case of acci- 
dental hemorrhage and contends that a 
cause of this condition is eclampsia. 


CASE 5. Para-III, age 30, previous pregnancies 


normal. The present pregnancy was normal until 


the evening before admission, when the patient was 
seized with abdominal pain. The uterus was hard 
and tender; no fetal parts were felt; there was no 
visible hemorrhage. The urine was scanty and load- 
ed with albumin, casts, some pus, and red blood cells. 
The abdomen was opened; the uterus was dark, al- 
most blue, with blood extravasation over its surface; 
ond there was free blood in the peritoneal cavity. 
The placenta was completely detached; the child 
dead. There was no further hemorrhage. A good re- 
covery. Urine became free from albumin. 

Case 6. A para-IX, age 39, 36 weeks pregant, 
was ill about 3 weeks, suffering from headaches and 
impaired vision. The urine was scanty, bright red, 
and contained large quantities of blood and tube- 
casts. The child could be easily palpated. Diagnosis: 
pre-eclamptic toxemia. There was twitching of the 
muscles of the arms. On the fifth day after entrance, 
there was violent pain in the abdomen; she was pale 
and collapsed. The skin was cold and clammy, tem- 
perature below normal, reddish discharge from vulva. 
The uterus was hard and tender; the fetus was no 
longer palpable. The abdomen was opened. The 
uterus was dark, bluish purple; blood extravasated 
throughout. The placenta was completely detached, 
cavity full of blood and clots; fetus dead. The patient 
gradually revived and made a good recovery, but 
owing to toxemic condition was restricted to soda 


‘and water for three days. The content of the urine 


improved and on the fourth day was normal in color 
and free from albumin. 


Most cases of severe accidental hemorrhage 
are due to conditions closely allied to and 
identical with those which cause eclampsia. 


Case 7. M. A. Bonnet-Laborderie reports: Primi- 
Para, age 2214. The pregnancy was marked by fre- 
quent vomiting from the beginning to the sixth 
' Dublin J. M. Sc., ror9, cxlvii, 257. 


month, Following that period, there was a history of 
fainting and violent abdominal pains, with an attack 
in eighth month of unusual violence. Albumin was 
discovered in the urine. Eclampsia was diagnosed by 
the local physician, and the patient was sent to the 
hospital. Auscultation for the fetus was negative. 
There was no external hemorrhage. Artificial rup- 
ture of the membranes, forced dilatation, and forceps 
delivery of the dead fetus were done. The detached 
placenta, between which was a mass of blood clots, 
was manually expressed. During extraction, volu- 
minous black blood was discharged. 

The placenta, disk shaped, presented a flattened 
surface, literally filled with white infarcts of all forms 
and dimensions, which appeared most abundant at 
the border. Albumin disappeared quickly, and the 
patient left the hospital on the eleventh day. 


Two recent cases, delivered in the Evanston 
Hospital. illustrate this type. 


CasE 8. A primipara, age 30, came to Evanston 
Hospital in the seventh month of pregnancy. The 
blood pressure was 205-105, albumin was present in 
the urine, and there was an increase in blood uric 
acid. 

Soon after arrival at the hospital the patient had 
acute abdominal pain, and faintness, followed by 
sudden diminution in strength of labor pains. A 
Voorhees bag was inserted. The uterus was tense and 
remained so until delivery of baby. Complete dilata- 
tion was accomplished in about 6 hours. The second 
stage lasted 45 minutes. The delivery of a stillborn 
baby was spontaneous. 

Placenta. The placenta showed a large area con- 
sisting of three-fourths of its maternal surface occu- 
pied by retroplacental clot which was firmly adherent. 
Only a narrow crescent-shaped area of normal pla- 
centa was left. 

Diagnosis. Premature separation of the placenta 
accompanied by an acute toxemia of pregnancy. 

Pathology. The specimen is a placenta 17 by 12.5 
by 2.5 centimeters with fetal membranes apparently 
complete and 46 centimeters of umbilical cord at- 
tached. On the maternal surface there is a circle 
consisting of a ridge of tissue about 1.5 centimeters 
high surrounding a depressed area in the placental 
substance, which somewhat resembles a place where 
the placenta was detached and separated from the 
uterine wall by a blood clot. Grossly the placenta is 
normal. The placenta, fetal membranes, and umbili- 
cal cord together weigh 308 grams. There is also 
fluid and clotted blood, said to have been removed 
with the placenta, weighing 452 grams. 

Microscopic sections of this placental tissue reveal 
thickening of the walls of some of the arteries; other- 
wise the chorionic villi are normal. 

CasE 9. A primipara, age 29, came into Evanston 
Hospital, March 19, 1913, at term. She had an acute 
albuminuria, blood pressure 180-105, cedema of 
ankles and legs, and slight pains with no external 
hemorrhage. The first stage lasted 2 hours, the 
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second stage 2% hours. Low forceps were applied 
and a living baby delivered. 

Diagnosis. Premature separation of the placenta 
with no external hemorrhage accompanied by acute 
toxemia. 

Pathology. The specimen is a placenta 20 by 16.5 
by 3 centimeters with fetal membranes complete and 
48.5 centimeters of umbilical cord attached. On the 
maternal surface there are 5 yellow white infarcts 3 
to 2 centimeters in diameter, two red infarcts 2 and 
2.5 centimeters in diameter; and one hemorrhage in 
the placental substance 5 by 4.5 by 3.5 centimeters 
consisting of a single dark red blood clot. The pla- 
centa, fetal membranes, and umbilical cord together 
weigh 650 grams. 

The men quoted all referred to either mild or 
severe symptoms of toxemia preceding and 
accompanying the hemorrhage, such as 
albuminuria, casts, rises in blood pressure, 
oedema, and blurring of vision. In a number 
of severe cases, in which they found a true 
eclampsia, the haemorrhage was fatal. Two 
cases reported by Cavalaire, the first in 1911 
and the second in 1912, were of this type. 
Essen Moller reported 5 cases of the same 
type a few years later. Williams, in 1915, 
reported 20 cases; Ahlstrom, in 1919, 43 cases; 
Willson, in 1921, 69 cases. These varied from 
cases of mild toxemia to cases of severe 
eclampsia. 

AGE AND TIME OF OCCURRENCE 

Willson, in 59 cases, the youngest 17 and 
the oldest 42, finds the average age 32.2 years. 
In 58 of his cases, the accidental hemorrhage 
occurred as follows: 5 cases in the seventh 
month; to cases in the eighth month; 21 cases 
in the ninth month; 2 cases in the tenth 
month; and 1 case at a term. Of 67 cases, 
26.8 per cent were primipare; and 72.2 per 
cent were multipare. In 51 cases the urine 
showed signs of toxemia and in only 7 was 
it normal. In g cases in which the blood pres- 
sure was recorded, the average pressure was 
182. 

Accidental haemorrhage is divided into 
frank and concealed, but in the great majority 
of cases of concealed hemorrhage, there has 
been seen a slight serosanguinous discharge. 
Concealed haemorrhage is best described by a 
report of cases such as the following: 


CasE 10. J. Whitridge Williams reports: A primi- 
para; age 24; 7 months pregnant; without previous 
warning, was seized with intense abdominal pain. 
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There was no sign of beginning labor; the cervix was 
hard and undilated; there was no vaginal discharge 
or hemorrhage. The patient was sent to the hospital; 
and separation of the placenta was suspected. The 
patient became sicker and more pallid. Cesarean 
section was done. Upon incising the uterus, a stream 
of clear amniotic fluid escaped under great pressure. 
A freshly dead seven months’ child was extracted, 
and immediately thereafter the completely detached 
placenta came into the uterine wound, and upon its 
removal a large amount of fluid and coagulated 
blood escaped. The uterus failed to contract, and 
was removed. 

Diagnosis. Premature separation of the normally 
implanted placenta, concealed hemorrhage, haem- 
orrhagic infarction of the uterus, degenerative arte- 
rial changes. Recovery. 

Case 11. Miles H. Phillips reports: A multipara; 
age 33; had had nine full time pregnancies, and one 
miscarriage, with postpartum hemorrhage on several 
occasions; antepartum bleeding at last confinement. 
When about 8% months pregnant, she awakened in 
the morning with severe abdominal pain, and fainted. 
There was no visible bleeding. She was removed to 
the hospital. On admission, there was pain all over 
the abdomen, the uterus was large and tense; there 
was no hemorrhage from the vagina; the cervix was 
firm, just admitting two fingers. As soon as the mem- 
branes were touched by the gloved hand, a huge gush 
of blood poured from the vagina. The vagina was 
packed; blood escaped through the packing. Ab- 
dominal section was done. A large quantity of blood 
and blood-clot came away from the interior of the 
uterus. The child was as white as the mother. The 
placenta was found loose on the posterior wall of the 
fundus, completely separated from the placental site, 
which was later found to be on the anterior wall. ‘The 
membranes were intact. The flabby uterus was am 
putated. There was slow but steady recovery. On 
the fourteenth day thick white slough projected 
through the external os; during the next ten days 
similar pieces of slough presented. The author thinks 
the sloughs were produced by ischemic necrosis o! 
lining mucous membrane, and possibly also of part 
of the muscular wall of the uterine stump. ‘The 
causation of the antepartum hemorrhage was not 
obvious. The placenta appeared healthy, but was 
not examined microscopically; the child was well 
developed; there was no albuminuria or other sign of 
toxemia; the patient had not met with accident, «l- 
though she had been working hard. 


The frank type of hemorrhage is best 
described by the following report of cases. 


Case 12. Burnley Lankford reports: A-primipara, 
age 26, with pregnancy normal until about ten days 
before time labor was predicted. In the morning she 
began to have slight but steady flow of blood, neither 
bright red nor yet very dark. The pains recurred t 
short intervals. The fetal heart was not heard. The 
cervix was dilated to the size of a quarter; no portion 
of the placenta was felt. She was sent to the hospital. 
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Abdominal binder was applied. In the afternoon a 
dead fetus was delivered, followed immediately by 
several handsful of dark clots and the placenta. The 
latter was very interesting. An old, tough, blood clot 
had practically taken the place of all placental tissue, 
except immediately around the margin; here there 
was a ring of normal looking placental tissue, at no 
point more than an inch wide, and at several points 
much narrower. When the clot was separated from 
its bed, which was done with some difficulty as it was 
so firmly adherent, there was nothing of placental 
tissue found beneath it, but the membranes were 
there. No history of trauma or accident could be 
elicited. 

Case 13. Leslie H. S. DeWitt, reports: A multi- 
para, age 38, in her fifth pregnancy. Probable con- 
finement was estimated as January 1. The first hem- 
orrhage occurred August 24, with no pain. During 
September and October, there were two similar 
hemorrhages. November 5 there was a profuse flow, 
with some pain similar to labor pains. She was ad- 
mitted to the hospital on November 9. There was 
some bleeding. No placenta could be palpated. The 
bleeding recurred; and it was thought best to empty 
the uterus. Dilatation; version; child easily deliver- 
ed. The placenta immediately appeared at the vulva 
together with many old clots. About two-thirds of 
the placenta was infarcted and had no attachment. 
The child was a premature infant of 7 months. Four 
hours after the operation the patient cried out that 
she could not get her breath; all treatment was inef- 
fective, and she expired thirty minutes after the at- 
tack. The condition may be explained by a primary 
syphilis with secondary pyogenic infection. 

Case 14. Williams reports: A nullipara, age 18, 9 

months pregnant; with some oedema of feet and a 
definite amount of albumin in the urine. Labor pains 
began the evening before admission, and at 6 a.m. a 
gush of blood occurred from the vagina. On admis- 
sion a considerable amount of dark red blood was 
escaping from the vagina. The fetal heart sounds 
were not heard; the placental tissue was not felt. At 
cesarean section, a dead child was extracted. Im- 
mediately following delivery, the placenta appeared 
in the wound, and, as it was extracted, a large amount 
of partially clotted blood escaped with it. As the 
uterus did not contract, supravaginal hysterectomy 
was done. A tumor developed in the right lower 
quadrant. The tumor mass was opened, and greenish 
pus escaped. The patient improved rapidly and at 
the end of a month was discharged. 
_ Diagnosis. Premature separation of the normally 
implanted placenta, with combined concealed and 
external hemorrhage. There was hemorrhagic in- 
farction of the uterus, right tube, and ovary; also 
extensive thrombosis; and peculiar degenerative 
arterial changes. 


_Three recent cases from the Evanston Hos- 
pital are typical of this type of hemorrhage. 


Case 15. Primipara, age 36, at term, April 13, 
1923. The pregnancy to date was normal. General 


physical examination was negative. On March 5 
1923, while sitting in her living room reading, she had 
sudden acute pain in the lower abdomen. This was 
followed immediately by profuse vaginal hemor- 
rhage, so profuse that her trip tothe bath room could 
be easily followed. The patient was seen by the 
doctor 20 minutes after the hemorrhage occurred. 
The following symptoms were noted: pallor, rapid 
pulse, and restlessness. The patient seemed very 
much worried. Bleeding continued in mild degree, 
resembling that of menstruation, and the patient was 
taken to the hospital. There was no pain following 
the original attack until after the patient arrived at 
the hospital. The pains then occurred every 2 min- 
utes. Following a hypodermic of 1/6 grain of morphine 
the pains ‘and bleeding ceased. On March 7, the 
pains again started and there was a slow advancing 
dilatation of the cervix. The fetal heart was heard 
until 6 p.m. on March 7, but was not audible 2 hours 
later at 8 p.m. The first stage of labor ended at 9.40 
p.m., March 7. The second stage was 53 minutes in 
duration, at the end of which period the head had ad- 
vanced to mid-plane. An anxsthetic was given and 
a dead child extracted with forceps. In the third 
stage there was nothing abnormal. 

Diagnosis. Abruptio placente with birth of dead 
fetus. 

Pathology. The specimen is a placenta 20 by 16 by 
2.5 centimeters with fetal membranes apparently 
complete and 51 centimeters of umbilical cord at- 
tached near one border. On the maternal surface 
are two huge blood clots 6 by 4.5 by 2.5 centimeters 
and 5.5 by 3.5 centimeters attached to the placental 
substance and here also there is a red infarct 3 by 2.5 
by 1.5 centimeter. A blood vessel here is thrombosed. 
Near one margin of the area is a yellow white ‘‘in- 
farct’’ 2 centimeters in diameter. Otherwise the pla- 
cental substance is unchanged. The placenta, mem- 
branes, and umbilical cord together weigh 404 grams. 

Diagnosis. Hemorrhage into the placental sub- 
stance; red “infarct” of the placenta; white ‘‘in- 
farct” of the placenta. 

CasE 16. A primipara, age 23, with normal preg- 
nancy, came into Evanston Hospital at term. Soon 
after arrival she had an active vaginal hemorrhage. 
Vaginal examination showed one finger’s dilatation 
and floating head. There were no uterine contrac- 
tions. A classical cesarean section was performed, 
and a living baby delivered. 

Diagnosis. Premature separation of placenta with 
external hemorrhage. Placenta showed no gross 
lesion. 

Pathology. The specimen is a placenta 20 by 20 
by 2.2 centimeters with most of the fetal membranes 
missing and 55.5 centimeters of umbilical cord at- 
tached. The placental substance is grossly unchang- 
ed. The placenta, fetal membranes, and umbilical 
cord together weigh 615 grams. 

Case 17. A multipara, age 34, had had a normal 
pregnancy until June 10, 3 days before the time set 
for delivery. The patient was awakened early in the 
morning by severe vaginal hemorrhage, followed in 
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one hour by the first mild labor pain. Pains recurred 
every 20 minutes and the patient entered the Evan- 
ston Hospital 2 hours after the hemorrhage. After 
her preparation for labor the pains became more 
frequent, every 3 to 5 minutes. There was no bloody 
discharge. During the next two hours the pains les- 
sened in frequency and severity. At the end of this 
period there was three fingers’ dilatation and about 
75 per cent effacement. Three minims of pituitrin 
was given, and 15 minutes later the patient had pro- 
fuse uterine bleeding. The patient was prepared and 
vaginal examination made. No placenta could be 
felt. The head was in the mid-plane, and was deli- 
vered with low forceps. A live baby was delivered 
and the mother had an uneventful recovery. 

Diagnosis. A fresh retroplacental clot was found 
at the margin of the placenta diagnostic of a partial 
premature separation of the placenta. 

Pathology. The specimen is a placenta 20.5 by 17 
by 2.3 centimeters with fetal membranes complete 
and 46 centimeters of umbilical cord attached. At- 
tached to one border of the placenta there is a piece 
of freshly clotted blood 14.5 by 4 by 1.5 centimeters. 
The maternal surface is smooth. The placental sub- 
stance is grossly normal. The placenta, fetal mem- 
branes, and umbilical cords together weigh 688 
grams. 


The placenta may be partially separated or 
wholly separated. In the majority of cases 
we find the placenta entirely separated. For 
example in 48 cases reported by Willson, the 
separation was complete in 36 cases and par- 
tial in 12 cases. In a few instances the pla- 
centa has been expelled from the uterus be- 
fore the fetus. This very rarely occurs. W.D. 
McFarland of Glasgow, in 1911, reported the 
following three cases. 


CaAsE 18. Para-VIII, aged 38, had formerly been 
under care for metro-endometritis. The pregnancy 
was normal. During the thirty-sixth week, she was 
seized with sudden pain, intermittently; then a sud- 
den discharge of water followed, and she felt some- 
thing protruding from the vagina. The placenta was 
found lying on the bed. There had been no bleeding. 
The head was filling a half dilated cervix. As the 
child was dead, the patient was left to deliver herself, 
which was accomplished 21% hours after the birth of 
the placenta. The longest measurement of the pla- 
centa was 1134 inches, and at no part was its thick- 
ness half aninch. Around the margin of the placenta, 
on its maternal surface, were white infarcts, varying 
from the size of a split pea to that of a horse-bean; 
this condition extended around the margin of the 
placenta for about three-fourths of its circumference. 

CasE 19. A para-V, age 34, in the twenty-eighth 
week of pregnancy, had labor pains proceeding a 
little over an hour when the membranes ruptured. 
The placenta was found presenting at the vulva. 
The cord was not pulsating, so the case was left to na- 


SURGERY, GYNECOLOGY AND OBSTETRICS 


ture. The child born.in three and one-half hours had 
evidently been dead for some days. There was no 
bleeding, and none accompanied the separation of the 
placenta. The formation of the placenta was normal 
in outline; and the size and thickness were also nor- 
mal. There were numerous large and small red in- 
farcts along the margin of the maternal surface and 
also in the substance. 

CasE 20. A multipara, aged 28, had had normal 
pregnancy until thirty-second week, when labor be- 
gan. The membranes ruptured early. The placenta 
was found lying on the bed clothes. The child, dead, 
was delivered 3 hours after birth of the placenta. 
Along the periphery of the maternal and fetal sur- 
faces of the placenta were numerous white infarctions, 
and three comparatively recent encapsulated hem- 
orrhages in the substance of the placenta situated 
close to the margin on the maternal surface. No 
hemorrhage occurred either before or after the birth 
of the placenta. 


PATHOLOGICAL PICTURE 

The pathological picture of the placenta 
and the uterus in an average case of this 
type given by Willson in his summary of the 
cases which he reported January 1921, is as 
follows: 

Macroscopical appearance of the uterus. At 
autopsy or laparotomy the uterus presents a 
very striking picture, its appearance being 
compared by many to that of an ovarian cyst 
with a twisted pedicle. The whole organ 
may be almost black or mottled throughout 
from the presence of the effused blood in its 
walls or under the peritoneum; or one lateral 
half or the anterior or posterior surface may 
appear normal and the opposite portion show 
the characteristic discoloration. 

The myometrium. As might be expected, 
the extent o° the hemorrhagic infiltration of 
the uterine musculature varies greatly. Sub- 
peritoneal ecchymosis due to e travasation of 
blood under the peritoneum seems to be pres- 
ent in all cases, and in a few it is the only lesion 
noted. Between such cases as these and those 
in which the whole uterine wall is literally in- 
undated with blood, all stages in the process 
are encountered. The hemorrhage constantly 
tends toward separating and tearing apart 
the muscle bundles, but it is only in the areas 
where it is most intense that the individual 
fibers are separated from each other. This 
rarely occurs. In such localities the muscle 
bundles may be seen occasionally as strands 
of tissue traversing great lakes of effused 
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blood. (Edema is very frequently noted, and 
areas free from hemorrhage often show much 


cedematous infiltration. Increase in the 
amount of connective tissue is noted occa- 
sionally. Round cell infiltration around 
some of the hemorrhagic foci has been noted, 
and also the presence of leucocytes containing 
blood pigment. Such areas probably indicate 
that successive effusions of blood occur, some 
older and some more recent. 

The distribution of the hemorrhage in the 
uterine wall is interesting and, from an etio- 
:ogical point of view, most suggestive. The pro- 
cess is always more profuse in the region of the 
fundus and upper part of the body, and the 
lower uterine segment seems to be frequently 
entirely spared. In the great majority of the 
cases the area of the uterine wall over the site 
of the placenta is the most involved and the 
extravasation is usually greater on the anter- 
ior, posterior, or lateral aspect of the uterus, 
depending upon the location of the placenta. 
Another striking finding is the tendency of the 
hemorrhagic process to reach its maximum 
under the peritoneum. There are a few ex- 
ceptions to this, but the great majority of the 
observers note particularly and specifically 
that it is the outermost layers of the myome- 
trium which show the densest and deepest 
discoloration from the bloody effusion. In this 
connection it should also be remembered that 
in the milder cases the lesion may be limited 
to subserous ecchymoses. Even over the area 
of placental attachment the layers of muscula- 
ture adjacent to the decidua may show only 
punctiform bleeding, which increase as the 
peritoneum is approached until the outermost 
third of the thickness of the uterine wall is 
literally torn asunder by a massive and brutal 
hemorrhage. This isillustrated most striking- 
ly in the colored plate of Fordyce and John- 
stone, showing a cross section of the uterus 
through the placental site at a level just 
below the tubal insertions. 

The observations regarding the condition of 
the muscle fibers themselves are rather con- 
tradictory. In 14 cases in which this point is 
mentioned they are stated to have been nor- 
mal or healthy in 7 cases and abnormal in 7 
cases. The most detailed study of the muscle 
fibers was made by Ley. He found marked 
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degeneration present in three uteri studied. 
The degeneration seemed to be more marked 
in regions where the hemorrhage was greatest, 
was not secondary to the hemorrhage but was 
due to the same cause, namely the action of 
a toxin. The process was severe enough in 
some cases to reduce the muscle bundles to a 
“vaccinated matrix in which lie a very few 
tortuous, narrow, hyper- and hypo-chromatic 
nuclei.” The individual fibers in such areas 
could not be recognized. 

The decidua. The changes in the decidua are 
always more grave in the decidua basalis than . 
in the parietal decidua. Hemorrhage is the 
most marked lesion and is extensive enough 


‘in a few cases to cause complete disorganiza- 


tion. Degeneration and necrosis of the de- 
cidual cells has been noted. The decidual 
vessels show congestion. In the case of Young 
(the specimen of the case reported clinically 
by Kynoch) it is stated that the decidual 
vessels were dilated into enormous thin-walled 
sinuses. Ley mentions a partial closing of the 
decidual vessels by proliferation of the intima 
in one case, and some perivascular infiltration 
in another. Inflammatory lesions were not 
noted in any case and their absence was noted 
specifically in a few cases. 

The blood vessels. Congestion, particularly 
of the veins, is quite uniformly present. 
Thrombosis of the veins in the uterine wall 
particularly in the neighborhood of the pla- 
cental site, is noted in several cases. Couve- 
laire and Williams noted solutions in the con- 
tinuity of the walls of some veins communicat- 
ing with the areas of effusion. Williams and 
Morse noted changes of an endarteritic nature 
in the walls of the smaller arteries, but the 
latter states that these did not differ from 
those usually encountered in the uteri of multi- 
parous patients. Maxini noted thrombosis in 
some vessels and a homogeneous appearance 
in the walls of others. Young states that: 
ng . . a massive, extensive, and fairly old 
standing thrombosis was found in the ovarian 
vessels on each side, especially the left. The 
uterine vessels seem to be healthy.”’ Perivas- 
cular infiltration was noted by Ley, who also 
states that the changes in the vessel walls did 
not seem to differ from those noted in the sur- 
rounding tissues. Berggren, v. Weiss, Frai- 
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pont, Couvelaire, Essen-Moller and Alhstrom, 
all note the vessel walls as being normal. 

The peritoneum. The presence of subperi- 
toneal hemorrhagic effusion in all cases has 
already been noted. The most striking lesion 
in the peritoneum, however, and one of great 
importance from both a clinical and path- 
ological point of view, is the presence in many 
cases of fissures or ruptures in the peritoneum, 
extending occasionally to the depth of a few 
millimeters into the subjacent muscularis. 
These are noted in 11 cases (Essen-Moller, 
Fraipont, King, Knauer, LeLorier, Ley, 
McNair, Shaw, Smith Smyly, and Zweifel). 
This represents an incidence of approximately 
15 per cent. They may be single or multiple. 
Their direction is usually transverse, but they 
may also be directed in the long axis of the 
uterus, or have an irregular arrangement. 
Their position is usually on the anterior or 
posterior wall in the region of the fundus. It 
is very probable that they occur, in most in- 
stances, directly over the placental site, and 
such a location is definitely shown in 3 cases. 
I have not included in this series several cases 
in the l'terature in which the peritoneal 
fissures have been noted in association with 
accidental hemorrhage but in which nothing 
is said regarding hemorrhage into the uterine 
wall. There would seem to be little doubt, 
however, that these belong to the type of 
condition under discussion. Such cases are 
reported by White, Shannon Macirone, and 
Werner. The case of White is particularly 
interesting because it is, in all probability, the 
first case of uteroplacental apoplexy in the 
literature. The patient, a 32-year-old para-IX, 
died about an hour after the delivery of a 
stillborn fetus. Nothing is said about external 
or concealed hemorrhage but autopsy showed 
the characteristic peritoneal lacerations, hem- 
orrhagic extravasations into the broad liga- 
ments, and intra-abdominal bleeding. This 
case was reported in 1834. 

Intraperitoneal effusion. In 31 cases in 
which this point is mentioned the presence of 
an intraperitoneal effusion is noted in 22 
cases, an incidence of 71 per cent. The 
character of the effusion varied from a clear 
serum to pure blood. The amount varied 


from a slightly increased quantity of peri- 
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toneal fluid to an intra-abdominal hem- 
orrhage quite comparable to that caused by 
a ruptured ectopic pregnancy. In the major- 
ity of the cases the source of the bleeding is 
evidently the superficial lacerations described 
above. In one case it came from ruptured 
vessels in the broad ligament, in another it is 
believed to have come from the wall of the 
tubes, and in still another it was at least 
contributed to by complete rupture of the 
uterus. The cases with bloody serum fre- 
quently showed no peritoneal tears, the op- 
posite being true when free blood was present. 

The adnexa. Not the least interesting fea- 
ture of the pathology is the participation of 
the tubes, ovaries, and uterine ligaments in 
the hemorrhagic process. The broad liga- 
ments were involved in 26 cases, the tubes in 
II cases, the ovaries in 4 cases, and the round 
ligaments, once. These were, of course, asso- 
ciated in various combinations. The lesion in 
the ovary was usually simply the presence of 
punctiform hemorrhage. In one of Williams’ 
cases this was extensive enough, however, 
entirely to isolate some graafian follicles in a 
bloody effusion. Punctiform hemorrhage in 
the tubal wall was the usual lesion, but was 
occasionally extensive enough quite to dis- 
organize it. The process in the broad liga- 
ments varies greatly in its extent from the 
presence of ecchymotic spots to collections of 
blood which justify the term hematoma. The 
hemorrhagic effusion may even extend beyond 
the broad ligaments. In one case it extended 
onto the bladder, and posteriorly retroperi- 
toneally as far as the caecum on the right and 
the mesosigmoid on the left; in another case 
it extended up behind the cecum; and in a 
third up behind the sigmoid. The lesions in 
the broad ligaments, tubes, and ovaries are 
frequently unilateral, one side being free and 
the other involved; or the process is much 
worse on one side than on the other. Where 
this obtains there is distinct evidence to show 
that the severity of the condition is governed 
mainly by the location of the placental site, 
being worse on the side toward which the 
placenta tends to have its greatest area of 
attachment. 

The placenta. With the exception of in- 
farcts and the compressed zone corresponding 














em- 
| by 
jor- 
g is 
bed 
ired 
it is 
the 
east 
the 
fre- 
Op- 
ent. 
fea- 
1 of 
; in 
iga- 
s in 
und 
$s0- 
1 in 
2 of 
ms’ 
ver, 
na 


was 
dis- 
ga- 
the 
; of 
The 
ynd 
ded 
eri- 
ind 


ase 








to the area of the retroplacental hematoma, 
the few recorded examinations of the placenta 
have shown an absence of pathology. Slight 
thickening of the stroma of the villi was noted 
in a few cases. 

Lesions in other organs. There are more or 
less complete autopsy notes in 17 cases. The 
lesions in the liver are hemorrhage, usually 
subcapsular, and acute parenchymatous de- 
generation Hzmorrhage without necrosis 
was present in 2 cases. Degeneration was 
noted 7 times and was central in 2 cases and 
peripheral in one. Hepatic cirrhosis was 
noted once. In one case it is stated that no 
normal liver tissue was ieft. The liver is 
stated to have been normal on macroscopical 
examination once The usual lesion in the 
kidney was acute parenchymatous degenera- 
tion; this is noted 7 times. Chronic nephritis 
is noted twice. The kidneys are reported as 
normal on gross examination once, and on 
microscopical examination once. Hemorrhage 
in the diaphragm was present twice, in the 
pericardium once, in the meninges once, in 
the mucosa of the stomach twice, and in the 
adrenals once. One patient had apical tuber- 
culosis. 

The fetus. There are 2 autopsies on the fetus 
reported, one by Couvelaire, and one by Old- 
field and Hann. In each instance extensive 
hemorrhages into various viscera were noted. 
Are these lesions the result of the asphyxia 
caused by placental separation, or are they a 
manifestation of the similar lesions in the 
mother? As yet this question can not be 
answered. It is interesting to speculate, how- 
ever, in view of recent claims that cerebral 
hemorrhage in the newborn is often not of 
traumatic origin, but due to dyscrasias of the 
fetal blood, whether a possible antenatal poi- 
soning of the fetus may not exist in some 
cases, which will enable us to trace an etio- 
logical relationship between cerebral hem- 
orrhage in the newborn and maternal toxemia. 


DIAGNOSIS 


Holmes, in his report, stated that this con- 
dition was diagnosed, by clinical symptoms, 
only once out of every 500 cases. There is 
no doubt but what the same condition occurs 
in mild forms in many of our cases. Little is 
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thought of a-patient during the early stages 
of her labor, complaining of constant severe 
pain in the abdomen accompanied with some 
vomiting and bloody discharge, but no doubt 
if the entire case was more carefully observed 
and the placenta carefully examined, we 
would be able to report more cases of pre- 
mature separation of the normally implanted 
placenta. I have in mind a few cases in which 
the differential diagnosis between placenta 
previa and premature separation of the pla- 
centa was very difficult and, although such a 
condition as a combination of the two is 
impossible, according to a recent authority, I 
wish to report the following cases as illustra- 
tions. 


Case 21. ‘G. J. McIntosh reports the case of a 
multipara; age 27; 3 normal labors; always in good 
health. She expected to be confined about April 30. 
In February she lifted a heavy object weighing about 
175 pounds. That evening she felt considerable pain 
in left lower quadrant of abdomen. All during Feb- 
ruary the pain continued. February 24 she was 
found in condition of shock. Abdomen was distended 
and tense, and no blood had escaped externally. 
‘While I was washing up to examine her, there was 
a great gush of thin, very dark-colored fluid. So 
great was the amount that I concluded that the sac 
had ruptured; but such was not the case. The cervix 
was soft and admitted two fingers.’”’ The edge of the 
placenta could be felt near the presenting head. She 
was moved immediately to the hospital. Manual 
dilatation; forceps. After extraction of the baby a 
very large amount of dark clot was removed. There 
was no more hemorrhage; the patient was apparent- 
ly bled dry. She lived about an hour after the baby 
was delivered. 

CASE 22. A multipara, age 35, had had 6 normal 
labors, and had now been pregnant about seven 
months. She had fallen down a stair; and her condi- 
tion was similar to that in Case 21. When mak- 
ing digital examination, thin, dark blood gushed 
away in large amount. She expired suddenly while 
preparations were being made to extract the child. 


In both cases a physician was not summon- 
ed until intra-uterine hemorrhage had attain- 
ed fatal proportions. 


CASE 23. Reported by M. Garipuy. The patient 


was attended by a midwife; parity, not given; age 23; 
8% months pregnant. Much albumin in the urine 
persisted to the moment of labor. The pregnancy 
was normal with the exception of the presence of 
albumin. There was sudden, very abundant hem- 
orrhage eight hours after the beginning of labor 
pains with cessation of movement of fetus and other 
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grave symptoms. The midwife attempted to check 
the hemorrhage with cold vaginal injections; in the 
meantime the bag of water ruptured; and the hem- 
orrhage persisted. The midwife attempted to revive 
the fainting patient with ether and subcutaneous 
injections of caffeine. The author arrived at the 
moment the patient was regaining consciousness. 
Diagnosis: separation of placenta, perhaps previa. 

The head of the child was engaged; the cervix, was 
dilated only 3 centimeters the membranes were rup- 
tured. Bimanual dilatation failed. Lateral incisions 
ala Duehrssen, with application of forceps delivered a 
dead fetus of a size corresponding to length of preg- 
nancy. The placenta delivered. On the fetal side of 
the placenta there was a large new clot covering 
about two-thirds of the surface. Distance of border 
of placenta from opening of membranes, 15 centi- 
meters. 

The hemorrhage ceased on termination of labor. 
Albumin diappeared entirely. 

CAsE 24. Reported by Burnley Lankford. A 
para-III, nine days after the date of predicted labor, 
in the morning while at her housework, had a sudden 
gush of blood, but no pains. The least change of 
position caused blood to gush. She was removed to 
the hospital. Examination showed membranes intact, 
pouched down much further than normal; the pla- 
centa could not be felt. Blood flowed freely during 
examination. Dilatation; membranes ruptured. The 
cervix was beginning to tighten a bit at intervals, 
showing labor pains were probably starting; a tight 
perineal pad was applied, together with tight abdom- 
inal binder, and the patient was returned to ward to 
await developments. The patient.delivered herself 
rather precipitately of a lusty male child, late in the 
afternoon. A few clots came directly after delivery, 
and the placenta, being found in the vagina in about 
five minutes, was easily expressed, followed by more 
clots. The placenta showed a white, tough infarct 
about 1 inch in diameter, near the margin. There 
was a hole in the center of this infarcted area prob- 
ably % inch in diameter, leading down to the mem- 
brane. 

CAsE 25. J. P. Hartman reports the case of a para- 
III, age 25, with a history of diphtheria, complicated 
with nephritis at 9 years. There was cedema during 
the first pregnancy, and albumin in the urine during 
the second pregnancy. In the sixth month of the 
third pregnancy there were symptoms of old nephri- 
tis, and during the last three months, cedema; and 
albumin in the urine. On examination, the placenta 
was felt and placenta previa suspected. A rubber 
balloon was introduced. After seven hours amniotic 
fluid escaped with blood clots. Pressure on the uterus 
expressed the placenta, followed by a six month’s 
fetus. The mother did not respond to stimulants and 
died at midnight. The placenta had the characteris- 
tic appearance of premature separation. There were 
infarcts over an extensive area and large blood clots; 
one was as large as a walnut on the maternal surface 
of the placenta. There were old, firmly compacted 
blood coagulations. 
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Autopsy: Chronic nephritis; left kidney hyper 
trophied; transudation fluid in pericardium and peri 
toneum; all organs picture of anemia. Placenta! 
attachment high at the back of fundus. 

CASE 26. Holmes reports a border line case be- 
tween placenta previa lateralis and ablatio pla- 
centz in a para-III, age 32. During this pregnancy 
she suffered from constipation, had poor appetite, 
and toward the end swollen legs. During the first 
three months there was an almost constant discharge 
of blood; thereafter at intervals of three to four weeks 
she would have pains as if labor were commencing, 
with gushes of white fluid. The labor pains were 
strong; there was slight hemorrhage. The next 
morning the membranes ruptured; hystereurysis, 
then craniotomy; Credé. The placenta offered 
nothing characteristic of ablatio placente. The 
opening in the membranes was about seven centi- 
meters from the placenta in the sortest distance. 
Placenta showed no gross manifestations to explain 
the hemorrhage, beyond some darkening of the 
lower half of the maternal surface. Chorion offered 
no clue as to the precedent hydrorrhcea gravidarum. 


One important point in the differential 
diagnosis of placenta previa and premature 
separation of normally implan ed placenta is 
a careful examination to ascertain whether or 
not the placenta can be felt. In two of the 
cases just reported, the placenta was felt, 
which would signify a placenta previa, but 
following surgical or obstetrical investigation 
the placenta was found to be entirely free. 
Personally, I am unable to conceive of a con- 
dition of this kind being a simple placenta 
previa. Unfortunately, the placentz in these 
cases were not examined for areas of infarction 
or for areas covered by organized clots. Such 
cases as these are most interesting to me, and 
I will gladly accept any explanations as to 
what to place as the cause of the separation 
of the placente, if these cases are to be called 
simple cases of placenta previa. 


TREATMENT 


The treatment of this condition depends 
upon the amount of hemorrhage, external or 
concealed; on the amount of toxemia an 
upon the amount of dilatation. In those 


cases, especially in primipare, in which the 
cervix is tight and the symptoms of concealed 
hemorrhage such as shock, pallor, thirs', 
rapid pulse, and pain are present, the only 
treatment is surgical, the classic cesarean 
section being preferred, the vaginal section 

















contra-indicated, principally, because of the 


field being flooded by hemorrhage. The fol- 
lowing case will be sufficient to illustrate the 
above statement. 


CASE 27. W. Fordyce and R. W. Johnstone report 
the case of a primigravida whose confinement was 
expected July 16, June 17, the physician was called 
because of a “‘ breathless attack’’; some cedema of the 
legs; and constant pain in abdomen. There was 
slight external hemorrhage; no fetal heart sounds 
were heard. Vaginal examination was negative. She 
was removed to the hospital. Urine was scanty, 
and contained a large quantity of albumin. Diagno- 
sis of concealed accidental hemorhage with progres- 
sive toxemia was made. Czsarean section was done. 
The upper part of the anterior wall of the uterus was 
congested and hemorrhagic. The placenta lay on 
the posterior and right lateral walls. It was separated 
from the right lateral wall by a large retroplacental 
clot, while its left half was still attached to the pos- 
terior uterine wall. A dead child was immediately 
extracted. The placenta was detached manually. 
Supravaginal hysterectomy was done because of the 
condition of the uterus. The patient died 4 hours 
later in an eclamptic seizure. 


Fordyce and Johnstone say that the view 
generally accepted by most writers is that 
both the retroplacental hemorrhage and the 
eclampsia or eclamptism are manifestations of 
one common underlying toxemia of preg- 
nancy. Because of different views held, how- 
ever, he is doubtful if any definite conclusion 
can be reached. He thinks all such cases 
should be recorded for study. 

It is becoming more and more the tendency 
to treat these cases, which are not too severe, 
obstetrically. During the last 3 years, we 
have had three cases in the Evanston Hospital 
which have been treated in this way. The 
report of these is as follows: 


Case 28. A para-V, age 42, gave a history of 
edema and albuminuria during the first pregnancy; 
the other four were normal. At term, January 10; on 
December 28, the membrane ruptured at 8 a.m.; she 
arrived at the hospital at 9:30; there was four fingers 
dilatation with pains every three minutes. There 
were no fetal movements and the heart was inaudible. 
Delivery was spontaneous at 10 a.m. The placenta 
was completely delivered in 20 minutes. There was 
a large area of infarct in the middle of the placenta, 
one-third of the whole area was involved. Diagnosis: 
Recent apoplectiform placenta. 

Case 29. A primipara, age 27, at term, January 30, 
bega: labor at 2 a.m. on January 21. She was taken 
to the Hospital at 2:30 a.m.; and was seen by the at- 
tendii.g physician at 4:30 a.m. The uterus was dis- 
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tended and tense with fluid wave present. No heart 
tones were heard. Position was indistinct; one finger 
dilatation. The progress was slow; morphine was 
administered twice; dilatation was complete at mid- 
night; then the outline of parietal bones were felt. 
The meconium was coming away. 

Second stage: The head descended to the peri- 
neum; and a low forceps delivery was done. Many 
clots followed child out of uterus; the placenta was 
expelled in ten minutes. The placenta was 80 per 
cent detached. Diagnosis: Premature detaching of 
placenta. Fetus showed beginning maceration. 

CASE 30. Para-III, age 29, went to labor 5 p.m. 
May 6, and was seen by the attending physician in 
the hospital at 6 p.m. 

First stage: Two and one-half finger dilatation; 
head movable; membrane unruptured; no heart 
tones; no placental sounds; pains every four minutes; 
labor normal with rapid dilatation. 

Second stage: Short easy delivery, spontaneous; 
small dead unmacerated child; large amount of old 
clots following child. 

Third stage: Placenta expelled in 10 minutes; 
many old clots; deeply infarcted placental area of 
recent hemorrhage. Diagnosis: Premature detach- 
ment of placenta with intra-uterine bleeding. 


In these last three cases the delivery was 
spontaneous. 

The following three cases illustrate more 
active obstetrical interference. 


CasE 31. Reported by F. L. Adair: A multipara, 
age 30, who had had no miscarriages, one premature 
birth at 7 months, eight full term pregnancies, all 
uneventful, was now at term. For a couple of weeks 
she had noticed some blood. When labor pains 
began there was more bloody discharge, with con- 
stant pain in abdomen and back, general condition 
poor, pallor, abdomen distended and tender. Fetal 
parts could not be palpated; and no heart tones heard. 
No placenta was felt; there was considerable bloody 
vaginal discharge. Manual dilatation; version; still- 
born male child delivered. Placenta came away at 
the same time, followed by some dark blood clots. 
There was very little fresh bleeding. One hour later 
the patient became suddenly worse, and developed 
symptoms of pulmonary cedema. The respiration 
ceased, though the heart kept on beating for about 
half an hour. 

Case 32. A multipara, 38 years old, 8 months preg- 
nant, four hours previous to entrance felt severe pain 
in right side. Examination at the hospital revealed 
pulse 136; clothes soaked with blood. Version; dead 
child delivered. The placenta was born before the 
cord'could be clamped. The placenta was small, and 
one-half was infarcted, the other half covered with 
fresh and old blood clot. The patient was discharged 
on the tenth day. The urine still showed a slight 
trace of albumin with an occasional hyaline cast. 

CASE 33. Virginius Harrison reports the case of a 
primipara, age 37, with last menses September 1s, 
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who was taken sick April 1 with intermittent cramps 
and external bleeding. April 4 there were severe 
pains with very little bleeding. April 5 she entered 
the hospital, with some bleeding and regular labor 
pains. The fetus could not be outlined. Manual 
dilatation; rupture of bag of waters; breech presenta- 
tion. With little traction on a foot, the uterus soon 
expelled a macerated fetus of about 5 months. The 
placenta was removed manually, with no difficulties, 
as it was completely detached. About half a pint of 
old dark clots were removed from the uterus. The 
placenta was covered, with the exception of a space 
of the size of a half dollar, with an old clot about a 
half inch thick and very black. The placenta was 
made up of numerous infarcts of varying degrees of 
thickness and color, indicating that the woman had 
had numerous hemorrhages into her placenta until 
the fetus got so little nourishment that it did not 
grow to its full size. It also showed that thrombosis 
had taken place to such an extent that nature was 
enabled to stop the bleeding from the remaining 
sinus. Patient a little anemic but on a fair road to 
recovery. Urinalysis showed a slight nephritis. 


CONCLUSIONS 


1. Mild cases of premature separation of 
the normally implanted placenta are more 
frequent than is commonly believed. 

2. Etiologically, this type of hemorrhage 
can be classified as toxic and traumatic, the 
latter being much in the minority. 

3. Mild toxemias are capable of producing 
small areas of infarction with resultant mild 
hemorrhages, with little discomfort to the 
mother, but fatal to the baby. 

4. Approximately the same toxemias of 
pregnancy resulting in eclampsia are respon- 
sible fora premature separation of the placenta. 

5. Expectant treatment should be resorted 
to in all mild cases of premature separation 
of the placenta. In extreme concealed hem- 
orrhages, the treatment should be surgical, 
preferably czsarean section. 
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WHITTEMORE: NON-TUBERCULOUS PULMONARY ABSCESS 


THE ETIOLOGY AND TREATMENT OF NON-TUBERCULOUS 
PULMONARY ABSCESS’ 


By WYMAN WHITTEMORE, M.D., F.A.C.S., Boston 


monary abscess is important for the 

reason that a very large percentage of 
these cases could be avoided by more careful 
technique in performing operations upon the 
upper respiratory tract under general anes- 
thesia. The etiology in the last 100 cases of 
my own could be definitely established in all 
but 8 and is as follows: In 66 cases there had 
been an operation on the upper respiratory 
tract under general anesthesia, directly pre- 
ceding the lung infection. (In 48 cases tonsils 
were removed, in 12 teeth extracted, in 2 
septic sinuses drained, in 1 adenoids removed, 
in 1 a deviated septum straightened, in 1 a 
broken nose operated upon, and in 1 a trache- 
otomy was done.) Pneumonia was the cause 
of the abscess in 22 cases (bronchopneumonia 
occurring 20 times and lobar pneumonia 
twice). Septic infarct was the etiological fac- 
tor in three instances and a bronchial cesopha- 
geal fistula in one. 

Other causes not included in this series are 
operations for malignant growths of the jaw 
and tongue, extension of infection into the 
lung from a focus outside of it (as, for example, 
subdiaphragmatic abscess, mediastinal ab- 
scess, rupture of an empyema into the lung), 
actinomycosis, foreign bodies, including not 
only those that are aspirated into a bronchus, 
but projectiles lodging in the lung (the former 
in my opinion are more apt to produce a 
localized bronchiectasis with bronchiectatic 
abscess or abscesses than a simple pulmonary 
abscess), and the aspiration of infected water 
while swimming. 

These figures of my own—66 cases out of 
100, in which the lung infection was directly 
preceded by an operation on the upper respira- 
tory tract, performed under general anzs- 
thesia—are startling. It does not lie in the 
province of this paper to discuss how the in- 
fection of the lung takes place, there being 
several theories, except to say that the most 
common sense one, at least to my mind, is 


ke etiology of non-tuberculous pul- 


that it is due to the aspiration of infected ma- 
terial during the operation. It seems only fair 
to state that the percentage of cases which 
develop pulmonary abscesses following these 
operations on the upper respiratory tract 
must be exceedingly small when the thousands 
of tonsillectomies and extractions of teeth that 
are done every day are considered. Although 
pulmonary abscess occasionally follows an 
operation performed under local anesthesia, 
yet there is none in this series. It is only just 
to the nose and throat specialists to add that, 
in this series, only one case had been operated 
upon by an expert. 


TREATMENT 


Treatment may be divided into expectant 
(or medical), artificial pneumothorax, bron- 
choscopy, and operation. 

In expectant.treatment the patient is kept 
quiet in bed, given good nourishing food, 
fresh air and sunshine, and an attempt is made 
to keep the cavity emptied by postural drain- 
age. Two or three times each day the patient 
should be placed in a position (usually with 
head over the side of the bed) which will cause 
the abscess to drain into a bronchus and then 
its contents may be coughed up. For this 
treatment to be successful intelligent co- 
operation on the patient’s part is necessary. 
In 86 cases of my own 11 recovered with this 
treatment (10 per cent). In Lord’s (5) 100 
cases 7 spontaneously recovered (7 per cent). 
Lockwood (4) reported 16 recoveries out of 27 
cases (51 per cent). This is the largest per- 
centage of recoveries that I have seen re- 
ported. Wessler (10) states that in 33 per cent 
of all cases of acute pulmonary suppuration 
following tonsillectomy the patients recover 
spontaneously within 2 months. Statistics 
collected by Lenhartz (3) from three municipal 
hospitals in Berlin, 1905, showed that there 
was a mortality of from 60 to 100 per cent 
following expectant treatment. There is al- 
ways danger of brain abscess, meningitis, 


1Presented before Clinical Congress of American College of Surgeons, Chicago, October 22-26, 1923. 
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septicemia, extension of the process in the 
lung and fatal hemorrhage. This risk must 
be taken into consideration when expectant 
treatment is advised. In practically all cases 
it is justifiable to give the patient a trial with 
this treatment, under close observation, be- 
fore operation is undertaken. As long as there 
is a steady gradual improvement, the ex- 
pectant treatment may be continued, but, if 
at any time this ceases, or the condition of the 
patient becomes worse, surgery should be 
strongly considered. 

Artificial pneumothorax. This may be used 
in conjunction with postural drainage in early 
cases in which the lung and costal pleura are 
not firmly adherent. In the cases in which 
there are strong adhesions I have never seen 
any evidence pointing toward a permanent 
cure. In certain cases, following artificial 
pneumothorax, the foul odor of the sputum 
and breath lessens very much, or indeed dis- 
appears, and the paroxysms of coughing may 
be temporarily relieved, but they soon return. 
Tewksbury (8) has reported 14 cases treated 
by this method in which there were 11 cures 
and 2 deaths. On the other hand, the 
literature for the last 19 years shows an 
absence of any considerable number of suc- 
cessfully treated cases. How long this treat- 
ment must be continued in the favorable 
cases (those that are early and not adherent) 
must depend on each individual case, but it 
seems probable that it must extend over a 
period varying from 3 months to a year, or 
possibly longer. The danger of air embolus 
should be remembered, and, also, when there 
are adhesions present the artificial pneumo- 
thorax may, in tearing or stretching these, 
open an abscess that is situated in the periph- 
ery of the lung and cause an empyema. (I 
have had one such experience.) Artificial 
pneumothorax may be of benefit in deter- 
mining whether or not adhesions are present. 
I cannot believe that any large number of 
cases will be cured by this method, but feel 
that a small percentage may. 

Bronchoscopy. Aspiration of the abscess by 
means of the bronchoscope, in the special- 
ists’s hands, with the dilatation of bronchial 
strictures, if present, may improve the condi- 
tion. Indeed, several cases of permanent cure 


have been reported. (It is my belief that 
foreign bodies lodging in a bronchus produce 
a bronchiectasis, or bronchiectatic abscess, 
rather than a simple pulmonary abscess, and 
in these the removal of the foreign body fre- 
quently cures the suppurative condition.) If 
this treatment is begun at an early stage of the 
disease it is reasonable to expect better results 
from it than if it is not begun until the condi- 
tion has existed for months. Willy Meyer (6) 
reports two cases cured by Lynah. One fol- 
lowed aspiration of the stomach contents dur- 
ing an abdominal operation and the other had 
been preceded by a tonsillectomy. The first 
case was cured after 6 months of bronchos- 
copic aspirations done at regular intervals. 
The second case was cured after one such 
treatment. In both instances this treatment 
was instituted early. Meyer also reports four 
similar cases treated by Richard Jordan (3 in 
conjunction with Lynah) in which permanent 
recoveries were obtained. In the long stand- 
ing cases some improvement may take place 
with this treatment, but it seems very doubt- 
ful if any permanent cure would result. It 
may be that this treatment combined with 
surgical drainage would be of value, especially 
in those cases which do not progress satis- 
factorily following operation. 

Operation. All cases in which the lung and 
costal pleura are adherent can and should be 
operated upon under local anesthesia, pro- 
vided the approach to the abscess has been 
correctly chosen. When the operation is per- 
formed under local anesthesia if at any time 
the patient coughs and raises pus, it can easily 
be gotten rid of, whereas, if he is under gen- 
eral anesthesia, any pus that reaches the 
main bronchus may be aspirated into the lung 
on the opposite side. If a section of one rib 
only is to be removed, local blocking of the 
intercostal nerves above and below the rib, 
after the skin has been anesthetized, is all 
that is necessary. When a section of several 
ribs is to be removed, paravertebral anesthesia 
should be used. In this the intercostal nerves 
are blocked close to the vertebral column. 
This anesthesia is perfect when the approach 
is from the back or posterior axillary line. 
If the site of operation is more anterior, local 
anesthesia may be used to supplement this. 
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When the lung and costal pleura are not 
adherent and the normal pleural cavity (one 
without any adhesions in it) must be opened 
in order to localize the abscess, some form of 
differential pressure anesthesia should be 
used. There are four possible methods: First, 
the negative pressure chamber (Sauerbruck’s 
chamber); second, intratracheal insufflation 
(method of Meltzer and Auer); third, pharyn- 
geal insufflation; fourth, the mask apparatus— 
the mask of a gas oxygen machine, when fas- 
tened snugly to the face, works satisfactorily. 
The pressure obtained from the gas oxygen 
machine is sufficient to keep the lung well ex- 
panded. I prefer this method as it is the 
simplest. 

There are many reasons why it is safer for 
the patient, when exploring a pleural cavity in 
which there are no adhesions, to use some form 
of positive pressure anzsthesia. When a nor- 
mal pleural cavity is opened wide (that is, the 
opening is large enough to permit the surgeon 
thoroughly to explore it), if no form of differ- 
ential pressure anesthesia is used, the lung 
collapsing may reduce the respiratory area 
too quickly, and also there may be a fluttering 
of the mediastinum. In this, the contents of 
the mediastinum flap back and forth without 
support, and this causes a deleterious effect on 
the heart, great vessels, and nerves, and may 
even produce asphyxia. When it is necessary 
to suture the lung to the chest wall, if it is in a 
collapsed state it is difficult to place sutures 
and bring the lung to the chest wall without 
tearing it, whereas, if it is held satisfactorily in 
full expansion, by differential pressure anzs- 
thesia, this is a very simple procedure. 

No definite rules can be formulated as to 
operation. If there is very little sputum, one 
or two ounces in 24 hours, and the sputum is 
not foul, if there is no evidence of sepsis, imme- 
diate operation is not advisable. On the other 
hand, if the sputum is very foul, large in 
amount, and marked sepsis is present, opera- 
tion should be performed. Abscesses which 
are situated in the periphery of the lung and 
in which the X-ray demonstrates a fluid level, 
are more favorable for operation than those 
situated deeply about the root of the lung. If 
there is no improvement in 4 to 5 weeks, or if, 
at any time, the patient’s condition becomes 





worse, operation should be strongly con- 
sidered. In delaying operation too long it 
should be remembered there is always the 
danger of brain abscess, meningitis, septi- 
czemia, extension of the process in the lung and 
fatal hemorrhage. The more chronic a case 
becomes, the more difficult it is to cure, as the 
abscess wall becomes thicker and firmer 
through fibrous tissue formation. 

It is necessary to locate the abscess at the 
first operation. We know that in most cases 
the lung and costal pleural will be adherent 
and that this will take place in the region 
nearest to the abscess. Therefore, it is this 
region that the surgeon should try to find and 
having found it should drain the abscess 
through it. If the lung and costal pleura are 
not adherent they should be made so before 
opening the abscess. The correct approach to 
the abscess having been determined as ac- 
curately as possible by means of X-ray and 
physical examination, under local anesthesia, 
a window in the chest wall is opened down to 
the pleura. Sections of one or two ribs should 
be removed, and the pleura should be carefully 
inspected. If the lung and pleura are adher- 
ent and this exposed region is near the ab- 
scess, the pleura will look and feel thickened. 
It will have a grayish-white color, feel firm 
rather than soft as a normal pleura feels, and 
the lung will not be seen moving with respira- 
tion. If this condition is found the lung may 
be immediately opened and the abscess cavity 
found and drained. On the other hand, if the 
lung and pleura are not adherent, the lung 
will be seen moving up and down with respira- 
tion beneath the pleura and the pleura itself 
will appear and feel normal. Then further 
search should be made for the adherent area 
by a resection of one or more ribs. If this area 
is finally found the abscess should be immedi- 
ately opened through it. It may be impossible 
to find an adherent area. Then, under posi- 
tive pressure anesthesia, the pleural cavity 
should be opened widely and the lung palpated 
for the abscess. This region may be easily 
differentiated from normal lung by the sense 
of touch. It will appear as a localized, hard, 
indurated area and obviously very different 
from the soft, spongy, normal lung. This area 
should then be brought up to the chest wall 
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and sutured there. If there are no adhesions 
about the other lobe of the lung, so that it 
would collapse without positive pressure 
anesthesia, it too should be sutured to the 
chest wall. A gauze sponge should be placed 
against the abscess area and the wound closed. 
Three to five days later, under local anzs- 
thesia, the wound is again opened. (If the 
abscess should be opened at the first opera- 
tion, in spite of suturing the lung to the chest 
wall and packing the area with gauze, in at 
least 50 per cent of the cases there will be a 
leakage through the suture so that an empye- 
ma will result.) At this second stage the newly 
formed adhesions will have securely walled off 
the whole pleural cavity from the abscess 
area. This may now be considered extra- 
pleural. The abscess at this stage should be 
opened and drained. An incision is made into 
the lung and the abscess broken into with the 
finger. In this way the finger will tend to push 
to one side any blood vessel that it may meet, 
whereas, if the abscess is opened with a cau- 
tery, it will cut through the blood vessel and 
sear it over so that there will be no immediate 
bleeding, but when sloughing takes place a 
few days later there may be a secondary hem- 
orrhage. The abscess should be drained with a 
very soft rubber tube. (Gauze wicks prevent 
good drainage and the patients are very un- 
comfortable, as the abscess must still be 
drained by coughing and raising until the 
gauze is removed.) 

Acute abscesses must be drained for 4 or 5 
weeks or possibly a little longer. In the 
chronic cases it is necessary to continue drain- 
age for a much longer time than in the acute 
cases. Drainage for 3 to 4 months, 6 months, 
or even longer, may be necessary. 


RESULTS OF SURGICAL TREATMENT 


Tuffier in 1897 (9) reported 23 cases with a 
mortality of 26,and 74 per cent cured. Mur- 
phy (7) in 1898 reported 96 cases with a mor- 
tality of 39, and 61 per cent cured. Garre (1) 
in 1912 reported 182 cases with a mortality of 
18.6 per cent. Hedblom (2) in 1919 reported 
54 cases with a mortality of 23 per cent. 
Lockwood (4) in 1922 reported 27 cases with a 
mortality of 41 per cent. In 1915 I reported 27 
cases with a mortality of 25 per cent; in 1921, 
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21 cases with a mortality of 16 per cent; and in 
1923, 52 cases with a mortality of 15 per cent 
(11). 

From these figures it may be assumed that 
the mortality will vary from 15 to 35 per cent. 
This may be accounted for in various ways, 
one of which is that the kinds of cases pre- 
sented for operation will vary greatly. When 
the abscess is situated in the periphery of the 
lung, and this is adherent to the costal pleura 
with an easy approach, the result of operation 
will be better than when the abscess is situated 
deeply in the lung and this is not adherent to 
the costal pleura. Other factors, such as age, 
condition of the patient, etc., must enter into 
the ultimate result. 

From 60 to 70 per cent of the cases operated 
upon may be expected to be cured or perma- 
nently improved. In a few of the long stand- 
ing chronic cases it may be necessary to estab- 
lish a permanent fistula, and it is these that 
are classified as permanently improved. They 
can lead a useful life but cannot enjoy swim- 
ming or take violent exercise. There is a small 
group of about 5 per cent of the cases that 
leave the hospital in excellent condition hav- 
ing made a good recovery following operation. 
These do well for a few months and then begin 
to have more cough and expectoration. Soon 
after this they begin to have small hamor- 
rhages which gradually increase in amount 
until the patient finally dies during a severe 
haemorrhage. 

CONCLUSIONS 

1. It is important for the surgeon perform- 
ing operations on the upper respiratory tract 
under general anesthesia to bear in mind the 
danger of lung infection and arrange his 
technique so as to avoid this complication. 

2. From 10 to 30 per cent of the cases may 
be expected to be cured by expectant treat- 
ment. 

3. Artificial pneumothorax may cure a 
very small number of cases. It should be used 
only in those cases in which the lung and costal 
pleura are not adherent. It is an excellent 
means of determining whether or not adhe- 
sions are present. 

4. Bronchoscopy may cure a very limited 
number of cases if treatment is established 
early. 
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5. Surgery offers an excellent chance for 
cure in those cases in which other methods of 
treatment have failed or are unsuitable. 
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PRINCIPLES INVOLVED IN THE TREATMENT OF ACUTE AND 
CHRONIC EMPYEMA’ 


By EVARTS A. GRAHAM, M.D., F.A.C.S., St. Louis 
From the Department of Surgery, Washington University School of Medicine, St. Louis 


signed to me cannot be discussed in the 

limited time of twelve minutes; it can 
only be outlined. Mention, therefore, can be 
made of only the salient points. 

In acuteempyema the most important object 
of treatment is to save life. But this must not 
be the sole object; it is also important to pre- 
vent chronicity. Fortunately, the type of 
treatment which is most effective in saving 
life is also the one which usually reduces to 
a minimum the possibility of chronicity. The 
three most important principles in the treat- 
ment of acute empyema are: (1) the avoid- 
ance of open drainage during the stage of 
acute pneumonia, to be followed in nearly all 
cases by free drainage at a suitable time; (2) 
irrigation of the cavity; and (3) maintenance 
of the nutrition of the patient. 

The experience of the United States Army 
in the war clearly demonstrated the effec- 
tiveness of the principle of the avoidance of 
an open drainage during the stage of acute 
pneumonia. At Camp Lee the Empyema 
Commission saw the mortality drop from 
more than 40 per cent to less than 5 per cent 
when this principle was carried out. Similar 
striking reductions were also noted elsewhere. 
In civil practice, since the war, equally re- 
markable mortality figures have been ob- 
tained when adherence has been made to 
this principle. At the St. Louis Children’s 
Hospital, since September, 1919, we have 
treated 86 cases of acute empyema by a plan 
of repeated aspiraticns during the pneunomic 
stage followed by free drainage. In this 
series there have been ten deaths, but not a 
single case has been fatal which was not ac- 
companied by serious complications, such as 
suppurative mastoiditis or meningitis. This 
mortality of 11 per cent compares very 
favorably with the high mortality which we 
formerly expected to have with children, 54 
per cent for example, as reported by Holt? 


?Holt. Am. Med., 1913, xix, 381. 


A SUBJECT so. extensive as the one as- 


in 1913. It seems to make no practical dif- 
ference in results whether a plan of repeated 
aspirations or one of continuous closed drain- 
age is used during the stage of acute pneu- 
monia. There is no particular magic in any 
code of details. The important matter is not 
to create an open pneumothorax while a pneu- 
monia exists. In the pneumococcal type of 
empyema, there is less likelihood of com- 
mitting this mistake because usually by the 
time empyema is recognized, the pneumonia 
has subsided. In the streptococcal type, how- 
ever, the empyema is usually coincident with 
the pneumonia. The principle of treating em- 
pyema by aspiration or continuous closed 
drainage is an old one which has been re- 
peatedly rediscovered. Hewett,’ in 1876, and 
Buelau,* in 1891, both described excellent 
methods. Diedrich® was one of the first to 
introduce it into army work. A rational ex- 
planation of why an open pneumothorax should 
be avoided during the stage of pneumonia was 
first supplied by R. D. Bell and the writer,’ 
while members of the Empyema Commission. 
Briefly, the explanation lies in the fact that 
when the vital capacity’ is low a small open- 
ing in the pleura is more likely to induce a 
fatal asphyxia than when the vital capacity 
is high. In pneumonia, the vital capacity is 
often so low that it practically equals the 
tidal air requirements; in such a case an 
opening of any size is likely to be followed 
by a fatal asphyxia. These conclusions do 
not hold good if adhesions are present or il 
the mediastinum has been made rigid by 

3Hewett, F. C. Thoracentesis; the plan of continuous aspirations. 
Brit. M. J., 1876, i, 317. 

4Buelau, G. Fuer die Heber Drainage bei Behandlung des Empyems. 
Ztschr. f. klin. Med., 1891, xviii, 31. 

5 Diedrich, V. P. A review of the treatment of purulent pleuritis 
(empyema) at Camp Pike Base Hospital. Surg., Gynec. & Obst.. 1919, 
Xxviil, 362. 

6Graham, E. A., and Bell, R. D. Open pneumothorax; its rela‘ ion to 
the treatment of empyema. Am. J.M. Sc., 1918, clvi, 839. For « later 
discussion, see also, Graham, E. A. Recent phases of thoracic surgery. 
J. Am. M. Ass., 1923, Ixxx, 1825. 

7 The term vital capacity as used in this article means the max'mum 
amount of air that can be expired after a maximum inhalation. + can 


be readily measured with a spirometer. To physiologists the term car- 
ries this very definite significance. 


1 Presented before the Clinical Congress of the American College of Surgeons, Chicago, October 22-26, 1923 
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Fig. 1. Roentgenogram of a case of acute empyema 
seen in March, 1920. 


induration. When the open drainage is car- 
ried out after the subsidence of the pneu- 
monia, not only has the vital capacity by 
that time increased to such an extent that a 
small pleural opening is no longer likely to 
induce a fatal asphyxia, but there are also 
usually adhesions present which minimize still 
more this danger. 

If this plan is carried out it will be found 
that about 10 or 15 per cent of the cases will 
require no later operation for drainage. Some- 
limes after one or two aspirations no further 
exudate will be formed. If, however, the 
exudate persists, the most convenient cri- 
terion of when to institute open drainage is 
the character of the exudate. This should be 
definitely and moderately thick pus before 
creating open drainage. Certainly serous and 
serofibrinous exudates should not be drained 
openly. The object should be to create an 
abscess and then drain it, just as in other 
acute surgical inflammations. Much harm 
results from the drainage of serous exudates 
not only in pyogenic infections but also in 
tuberculosis. When drainage has been de- 
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Fig. 2. The same patient after open drainage had been 
instituted. The pus obtained showed a pure culture of 
hemolytic streptococcus. 





~ 





Fig. 3. The same patient 2 days after drainage. Note 
how rapidly the lung has come out to meet the chest wall 
to obliterate the cavity. At this time the patient left the 
hospital without permission and removed drainage tube. 
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Fig. 4. The same patient 3% years later than shown in 
roentgenograms, Figures 1, 2, and 3, when he returned 
with a large recurrence of pyopneumothorax. On readmis- 
sion he stated that within 2 or 3 weeks after taking out his 
tube the wound healed over and he remained perfectly well 
for about 3 years, during which time he engaged in heavy 
manual labor. In spite of the absence of symptoms, it is 
clear that his empyema was not healed, because the cavity 
was not obliterated. A follow-up letter to him would have 
received undoubtedly a favorable answer. This clearly 
emphasizes the importance of having the cavity obliterated 
before one can be sure that a case of empyema is healed. 


cided upon, it should be adequate and not a 
compromise. Our own opinion is in favor of 
the subperiosteal resection of a portion of 
rib, although there are many who prefer an 
initial trial of drainage through an intercostal 
space. The operation can usually be done 
satisfactorily with local anesthesia, but with 
apprehensive children I believe nitrous oxide 
and oxygen are preferable. The site of the 
drainage should obviously be at the most 
dependent portion of the cavity. Ordinarily 
the removal of a segment of the eighth or 
ninth rib in the posterior axillary line will 
prove to be satisfactory. At the time of the 
rib resection we inject the corresponding 
intercostal nerve as well as the one imme- 
diately above and below with 95 per cent 
alcohol, a suggestion which I think was first 





Fig. 5. The same case after drainage 3% years after 
his first drainage. The cavity is now clearly much larger 
than it was originally and the patient is, therefore, in 
worse condition than at the time of the first operation. He 
also had a large bronchial fistula leading into the pleural 
cavity. 


made by Davies.'!| This procedure, by para- 
lyzing the nerves, eliminates much of the 
postoperative pain. For the past two years 
we have also been rubbing sterile bone wax 
into the open cut ends of the ribs before the 
pleura is opened in order to minimize the 
creation of an osteomyelitis of the rib. 
Irrigation of the cavity is effective in 
hastening the healing. For this purpose I 
do not know of any better solution than the 
sodium hypochlorite solution proposed by 
Dakin. Its value seems to lie not so much in 
its direct bactericidal power as in the /act 
that by rapidly removing masses of fibrin 
and necrotic tissue which coat the lung and 
also lie free in the pleural cavity, sterility is 
usually rapidly accomplished because the 
large number of bacteria which are embe:ded 
in this tissue are rapidly removed. Alsw the 
early removal of this thick layer of {i)rin 
New 


1 Davies, H. Morriston. Surgery of the Lung and Pleu 
York: Paul B. Hoeber. 1920. 
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Fig. 6. One convenient method of obliterating rela- 
tively small cavities is by turning in a pedicle flap of skin 
and subcutaneous tissue into the cavity as shown in this 
drawing. The pedicle of the flap after 2 or 3 weeks is cut 
across. 


from the visceral pleura by the Dakin’s solu- 
tion seems to permit a more rapid expansion 
of the lung than is otherwise possible. In 
cases in which a direct communication with 
the lung (a bronchial fistula) exists, caution 
is necessary in carrying out the irrigations, 
and in some cases it will be necessary to 
postpone the irrigations until this communi- 
cation has healed. Usually the small pul- 
monary fistula will be healed in a few days 
if the irrigations are withheld. 

The maintenance of the nutrition of the 
patient is of the utmost importance. Forced 
feeding with a high caloric diet should be 
the rule. Accurate knowledge of whether 
the patient is gaining should be obtained by 
weighing at regular intervals. In the average 
adult the gain should be from 2 to 5 pounds 
per week during the first few weeks after 
establishing drainage. Other important hy- 
gienic measures are a liberal allowance of 
fresh air and heliotherapy. At St. Louis 
we follow a scheme very similar to that sug- 
gested by Rollier' for tuberculosis, modified 


*Rollier. Heliotherapy. Oxford Medical Publications, 1923. 








Fig. 7. For obliterating the cavities which extend into 
the apex a convenient method is to dissect up the latis- 
simus dorsi muscle from its bed, leaving it attached by 
its tendon of insertion and turning the entire body of the 
muscle into the cavity. 


by the use of a quartz lamp in the winter 
time as a substitute for the sun’s rays. 

When is an empyema healed? The answer 
is: Not until the cavity is both sterilized 
and obliterated. Not until then can the 
patient be assured that he will not have a 
recurrence. It cannot be too strongly em- 
phasized that the mere healing over of the 
drainage opening is no indication that the 
empyema is healed. I have known patients 
to consider themselves well and even to be 
able to engage in heavy manual labor for 
years after the drainage opening has healed, 
only to have a recurrence later. In one case 
(see Figs. 1 to 5) a man was engaged in 
heavy manual labor for 3 years after his 
draining opening had healed and then gave 
evidence of a recurrence; at the second opera- 
tion he had tooo cubic centimeters of pus 
in his chest. It is for this reason that I can 
not agree with those who advocate the clo- 
sure of an empyema, regardless of the re- 
maining cavity, even if successive cultures 
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from it have shown no growth. It seems to 
me that many of these cases will certainly 
develop a recurrence. Artificial aids to the 
spontaneous obliteration of the cavity are 
blowing exercises and general exercises. The 
progress in obliteration should be noted by 
measuring the capacity of the cavity at 
regular intervals. Blowing into a spirometer 
is an excellent exercise because the patient 
can watch his gain in vital capacity in that 
way. 

Bronchial fistula should not be closed 
artificially during an acute suppurative proc- 
ess. They frequently act as safety valves for 
suppuration within the lung; and when their 
need has ceased they nearly always close 
spontaneously. Several months should be 
allowed to elapse before artificial closure of 
them is attempted. 

Chronic empyema should be regarded as 
a preventable disease. The majority of cases 
which one sees have been due to causes which 
may be regarded as preventable. The most 
common causes are inadequate drainage, too 
late drainage, too early drainage, and the 
presence of foreign bodies, including sequestra 
from ribs. Certain cases, however, are due 
to a failure of the cavity to become obliterated 
because of an unavoidable extensive fibrosis 
and contraction of the lung; others are due 
to tuberculosis, about 13 per cent, in my own 
experience. Since the majority of cases are 
due to improper drainage and foreign bodies, 
it is well to begin the treatment conserva- 
tively by establishing adequate drainage at 
a proper site and at the same time searching 
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for a foreign body in the cavity. A combina- 
tion of proper drainage and irrigation for a 
few weeks will often produce marvelous results 
in these cases. Hedblom! has published an 
interesting compilation of cases of chronic 
empyema treated conservatively, showing the 
remarkable results which may be obtained 
in the obliteration of the cavities in this way. 
My own experience has been similar. A care- 
ful search for tuberculosis should also be 
made. Microscopic examination of an ex- 
cised piece of thickened pleura will often 
establish the diagnosis when other methods 
fail. 

If a trial of good conservative methods for 
several weeks or months has failed to pro- 
duce healing, then various plastic procedures 
may be instituted. There will be less danger 
in performing them at this time because the 
field will have been made much cleaner. The 
principles involved in these plastic operations 
are designed to obliterate the cavity and they 
are in general of three kinds: (1) encouraging 
the lung to expand to meet the chest wall 
by loosening adhesions, decortication, etc.; 
(2) making the soft parts of the chest wall 
meet the lung by removal of ribs and thick- 
ened parietal pleura; and (3) filling the cavity 
with living tissue such as a muscle flap or a 
skin flap. The use of pastes of various kinds 
to plug the cavity is objectionable because 
frequently the paste passes into the lung and 
becomes widely disseminated throughout the 
bronchial tree. 


1Hedblom, C. A. The treatment of chronic empyema. Ann. Surg. 
1920, Ixxii, 288. 
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SURGERY OF THE THORAX’ 
By DALLAS B. PHEMISTER, M.D., F.A.C.S., Cxtcaco 


brings about expansion of a collapsed 

lung in acute empyema with drainage 
where stabilization of mediastinum has oc- 
curred. This may be the result of three 
factors: 

1. The pull of the contracting granula- 
tions on the visceral pleura at its reflection 
on to parietal pleura as the two layers fuse, 
and the cavity is gradually obliterated. 

2. The positive pressure within the col- 
lapsed lung produced by the entrance of air 
from the opposite side during forced expira- 
tion. 

3. The negative pressure in the empyema 
cavity present during inspiration, when the 
diameter of the drainage opening is smaller 
than that of the main bronchus on the affected 
side. 

Of the three factors, the pulling out of the 
lung by the healing granulations is the one of 
greatest importance. With the establishment 
of suitable conditions, the empyema wound 
heals and the cavity is obliterated by granu- 
lation tissue and the fusion of its walls. 

In acute empyema, there is variation from 
the ordinary wound with a cavity, in that 
one-half of its wall is fixed and the other half 
has to be brought to it. The parietal wall of 
the cavity is rigid, so that obliteration is ac- 
complished by bringing the visceral wall out 
in contact with it. Granulation tissue along 
the line of junction of parietal and visceral 
pleure gradually leads to fusion of the two 
surfaces and this proceeds toward the drain- 
age opening until the visceral pleura and lung 
are pulled out and the cavity is obliterated. 
This is assisted by positive pressure within 
the lung during forced expiration. If condi- 
tions for wound healing are satisfactory, ex- 
pansion will occur even when the drainage 
opening in the chest wall is larger than the 
bronchus on the affected side, so that nega- 
tive pressure in the pleural cavity is not 
produced during inspiration. It will also occur 
then without any special means being taken to 
increase the positive pressure in the collapsed 


] bine: to limit my remarks to what 


lung during expiration by forced measures, 
such as blowing exercises. 

To create the most favorable conditions 
for wound healing and consequently for cavity 
obliteration, general surgical principles of 
wound healing should receive first considera- 
tion and the special principles applicable to 
the chest because of pressure conditions, while 
employed, should receive secondary con- 
sideration. Free drainage at the most de- 
pendent point is the important factor. The 
drainage tube should be large, particularly 
when large deposits of fibrin are present. The 
tube, reaching just beyond the chest wall 
into the cavity, should be left in until the 
cavity is completely obliterated. Chronic 
empyema almost never results from too large 
a tube or from leaving in a tube of proper 
length too long, whereas it is not infrequently 
the result of too small a tube or of drainage 
for too short a time. Free drainage does the 
most toward procuring healthy granulations 
on the pleural surfaces. Healthy granulations 
lead to fusion of parietal and visceral pleure 
and obliteration of the cavity. Unhealthy 
granulations lead to failure of fusion of the 
two surfaces and to the formation of thickened 
pleura, which retard lung expansion and tend 
toward chronic empyema. I doubt very much 
if anything is accomplished by irrigation of 
the pleural cavity in acute empyema, except 
in those cases where there are large amounts 
of fibrin or in the very exceptional cases 
where sloughs are present, and then the ir- 
rigations do not need to be continued beyond 
the time of their removal. Fibrin is not nearly 
as harmful in empyema as some have imag- 
ined. It is readily digested by proteolytic 
ferments liberated by the pus cells, and its 
presence is an indication either that leucocytes 
are being poured out in relatively small num- 
bers or that the antiferment content of the 
exudate is high. Either condition is in gen- 
eral a favorable sign. The special objection 
to fibrin on the pleura is that, if present dur- 
ing the healing stage, it is partly replaced by 
granulations, which thicken the pleura. 


1 Read before the Clinical Congress of the American College of Surgeons, Chicago, October 22-26, 1923. 
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SEVENTEEN LIFE-SAVING 


BRONCHOSCOPIES 
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IN ONE CASE 


By LOUIS H. CLERF, M.D., Puitape-pxta 


The Bronchoscopic Clinic of Jefferson Hospital 


TATISTICS of various hospitals show a 
mortality ranging from 10 to 20 per 

cent, and, curiously, this high death 

rate is attributed to post-tracheotomic pneu- 
monia and in some instances to oedema of the 
lungs. In some institutions there was a high 
operative mortality. At the Bronchoscopic 
Clinic we have had no operative mortality 
and our postoperative mortality is not over 
1 per cent. Postoperative lobar pneumonia 
has been conspicuous by its absence. Our 
freedom from operative mortality may be due 
to the fact that we never use general anes- 
thesia for tracheotomy. We believe that in 
dyspneeic cases its use is attended with very 
high mortality. Our low postoperative mor- 
tality we believe, however, is not due so much 
to the difference in technique of the tracheot- 
omy as to the use of the bronchoscope and of 
the aspirating tube in the after-care. We are 
convinced that the supposed pneumonia seen 
elsewhere is, in most cases, an error in diagno- 
sis. Over and over again we have seen most of 
the signs and symptoms of pneumonia present 
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Fig. 1. These represent all the crusts removed during 
the seventeen bronchoscopies. Some of them are of suffi- 
cient size to obstruct a large bronchus completely. The 
signs of the so-called pneumonia cleared up immediately 
upon removal of the occluding mass of secretion. 


in a case and have seen them disappear in a 
few minutes after removal of obstructing se- 
cretions from the bronchi. 

The fundamental mechanics of a tracheot- 
omy are these: With the insertion of a tra- 
cheotomy tube into the trachea a new airway 
is established, and the larynx which is the 
most common seat of obstruction to the nor- 
mal air current, has been eliminated. In order 
to maintain its effectiveness, the newly cre- 
ated airway and the tracheobronchial tree 
beyond this point must be kept open. This 
requires the attention of a surgical “plumber,” 
whose chief duty is to keep open the air pipes, 
natural and artificial. 

How a realization of these fundamental 
mechanics can eliminate the symptoms and 
signs often wrongly interpreted as_post- 
tracheotomic pneumonia is shown by the fol- 
lowing report of a case, which, though ex- 
treme, is one of many similar cases: 

Case No. Fbdy. 1119. Girl, age 2, was admitted to 
the Bronchoscopic Clinic with a history of choking 
while eating peanuts on the day previous. A wheez- 
ing on expiration had developed immediately. 

On admission the temperature was 100.4 degrees 
F. A distinct asthmatoid wheeze could be heard 
during expiration. There was moderate dyspnoea. 
Physical signs indicated obstruction to the middle 
and lower lobes, right lung. Dr. W. F. Manges, by 
roentgen-ray examination, localized a non-opaque 
foreign body in the right stem bronchus. Bronchos- 
copy by Dr. Chevalier Jackson on the day of admis- 
sion showed a peanut in the right bronchus which 
was removed without anesthesia, general or local, 
in t minute 25 seconds. Marked swelling of the sub- 
glottic tissues was noted at this time. 

Dyspnoea became progressively worse and a tra- 
cheotomy was done, under local anesthesia (apothe- 
sine % per cent), about 5 hours after bronchoscopy. 
After aspiration of a considerable quantity of thick 
tenacious pus from the trachea, a No. 2 cannula was 
inserted. It was noted at this time that the patient 
made no effort to rid the trachea of blood or secre- 
tion by coughing; instead, she fell asleep as soon as 
the trachea was opened. No anesthetic had been 
injected into the trachea to obtund the cough reflex 
nor sedative given to interfere with the ‘‘ watch dog 
of the lungs.’’! 

Peroral Endoscopy and Laryngeal Surge 


1Jackson, Chevalier. 
IQI4. 
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TABLE I* 


lime Physical Signs 
Jan 1923 
10:00 a. Mm. right lower lobe and entire left lung. | aspiration of secretion. 
Jan. 27, 1023 ‘ e 
4:00 p. Mm. and middle and lower lobes, right lung. 
Jan. 27, 1923 Marked air hunger, pallor, restlessness. No | Removal of lates crust from left main | 
11:45 p.m. air entering entire left lung. Partial ob- 


struction right lower lobe. bronchi. 


Jan. 28, 1923 
3:00 p. m. 
interference with right lower lobe. 


Jan. 25, 1923 
1:00 p. mM. tion to left lung and to middle and lower | 
lobes, right lung. 


Jan. 28, 1923 
4330 p.m. 
patient became cyanotic, then respira- | 

tions ceased. | 


bronchus. Aspiration of pus from both 





| 
Recurre ence xe of dyspnoes a. Marked obstruc- | Removal of large crust at carina. Aspira- | Free aeration of left lung and “of middle 
tion of secretion. | ] 
1‘. 
| 


Marked dyspnoea which came on sudde nly. | | Large crust re removed from trachea at ca 
Before bronchoscope could be introduced rina. Considerable secretion aspirated. 


_ Procedure Results 





Marked diminution of breath sounds over | Removal a crust from bifurcation and | Free aeration of both lungs. 





Partial obstruction lower lobe, left lung, | Removal of crusts from right bronchus and | | Airway 1 re established. 
aspiration of pus from left bronchus. 


— = = ——— 
Symptoms did not clear up completely: 
Right lower lobe cleared. Some obstruc- 


tion to left lung persisting. 














Progressive increase of signs of air hunger. | Removal at crust teen “left fheonchus. | Marked improvement of signs and symp- 
Left lung completely closed off. Some | Large quantity of secretion aspirated | toms. Fell asleep immediately. Excel- 
| from both bronchi. 


dent aeration of both lungs. 


lobe. Lower right still obstructed. 


| Breathing re -established by artificial res- 


piration. Airway to both lungs opened. 


Jan. 28, 1923 | Obstruction to left lung and lower right Secretion aspirated and a crust re moved | Fee aeration of both sides. 


10:15 p.m. lobe. 
Entire right lung seems obstructed. Left Small crust 


Jan. 29, 1923 V 
side clear. 


12:20 a.M. 


Jan. 20, 1923 
$45 a.m. Marked dyspnoea with ashy pallor. 


_ chi. 


Jan. 20, 1923 
8:00 a.m. _ 


Jan. 20, 1923 
11:45 4.m marked over the right 
Considerable interference, left lower lobe; Small crusts 


Jan. 30, 1923 
less over right side. | bronchi. 


10:00 a. m. 
Jan. 30, 1923 


4:00 p. m. struction to right lower lobe. considerable 


right bronchus. _ 


from ) right bronc hus. 


of secretion » removed from | Obstruction of air current to right lung 


partially removed. 





Aeration of both lungs interfered with. | Large amount of secretion a with small frag- | Some improvement in » phy sical signs. 
ments of crust removed from both bron- 


Marked obstruction to entire left lung. | He ard, dry crust removed from left bron- | Free aeration of both lungs. 
Partial obstruction to right lower lobe. _chus- _Secretion from right bronchus. 


Obstruction to both lower lobes. More | Dry crust removed from right bronchus. | Marked relief. Spent fairly restful night. 
Secretion aspirated from both sides. 


removed from both main Marked improvement over both lungs. 


No air entering the left lung with some =" Laree crust re mowed from left brouchus, Breath sounds heard very well over both 


secretion aspirated from lungs. 


both sides. __ 


Jan. 30, 1923 
O45 p.m. both sides. 
Jan. 31, 1923 


5:45 a.m. commission. carina. 





Jan. 31, 1923 


11:50 a.m right lower lobe 


Jan. 31, 1923 
6:00 p.m. The right side is clear. 


Entire left lung and lower right obstructed. |Small crust and secretion removed from | Free aeration of both lungs. 


The entire left lung seems to be out a Large crust removed from left bronchus at | Marked relief with improvement of signs 


over left chest. 


Some obstruction to entire left lung and Aspiration of levee amount secretion : with Obstruction cleared up. Return of slight 
removal of many small crusts. 


cough reflex 


Left bronchus seems completely blocked. | Aspiration of large amount secretion from Left lung clear. Cough reflex more active . 
left main bronchus. 


*\ 5 millimeter tube was used, and no anesthetic was given, in the 17 bronchoscopies listed in this table. 


Everything went well for about 36 hours when the 
nurse, long experienced in tracheotomy work, no- 
ticed that the child was restless, that the respiratory 
rate had increased and that there was beginning 
dyspnoea. The inner cannula was changed with no 
apparent relief. The child made no attempt to 
cough nor could the reflex be provoked. Dr. Holz- 
man, the interne in charge of the case, changed the 
tracheotomy tube. No relief being obtained, he con- 
cluded that there was obstruction of the airway be- 
yond the end of the tube and advised bronchoscopy. 
On examination I found moderate limitation of ex- 
pansion, slight impairment of resonance and marked 
diminution of breath sounds over the entire left lung 
and the right lower lobe. A tracheotomic bronchos- 
cop, was done which showed swollen bronchial 
mucosa with thick crusted secretion, particles of 
which were removed with forceps. After the bron- 
cho-c ope was withdrawn a crust, representing a par- 
tial «ast of a bronchus, was coughed up. Breathing 





was greatly relieved and breath sounds could be well 
heard over the entire chest. 

In all, seventeen bronchoscopies were done within 
104 hours as noted in Table I. Each was believed in- 
dicated because of the progressive development of 
dyspnoea with moderate indrawing, increased respi- 
ratory and pulse rates, pallor and restlessness. At no 
time was there cyanosis. In addition, examination 
of the chest revealed one or more lobes, even an 
entire lung to be partially or completely out of func- 
tion. 

Every effort was made to rid the trachea of secre- 
tion in order to avoid further bronchoscopies because 
it was feared that frequent bronchoscopy, although 
relieving the obstruction, would exhaust the child.! 

The tracheotomy tube was changed at very fre- 
quent intervals and a flexible aspirating tube was 
introduced into the trachea to remove secretions. A 


Jackson, Chevalier. Peroral Endoscopy and Laryngeal Surgery. 
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croup tent with medicated vapor was used. Pro- 
fessor Hare was consulted, with a view of giving 
internal medication to promote a more copious flow 
of the bronchial secretion and to stimulate the cough 
reflex. 

With the gradual return of the bechic reflex and a 
more profuse bronchial secretion, aspiration of the 
upper trachea through the tracheotomy wound 
every 2 hours was sufficient to relieve the patient and 
further bronchoscopy was unnecessary. The two 
hour interval was gradually lengthened and aspira- 
tion was discontinued 3 days after the last bronchos- 
copy, when the patient was again able to rid the air 
passages of secretion by spontaneous coughing. 

Decannulation, preceded by corking, was done in 
about 3 weeks, and the patient was discharged ap- 
parently well with no evidence of pathology in the 
chest. 


In a review of many of the leading present 
day textbooks on surgery and laryngology, 
one still sees frequent reference made to pneu- 
monia as a complication of tracheotomy. 

With the clinical picture of limited expan- 
sion, impaired resonance, and diminished or 
suppressed breath sounds over one or more 
lobes and many rales over the entire chest as- 
sociated with rapid pulse and respiratory rate 
and fever, the diagnosis of pneumonia seems 
justifiable. Unlike pneumonia however, in 
the case reported these signs were dissipated 
by bronchoscopic removal of crusts and secre- 
tion, and the child, previously restless, slept 
peacefully until there was a recurrence of the 
obstruction to the airway sufficient to produce 
a repetition of the signs and symptoms of air 
hunger. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


Dr. Jackson states that pneumonia is one 
of the rarest of complications following tra- 
cheotomy.' 

CONCLUSIONS 

1. Tracheotomy is a means toward an end. 
It does not insure a permanently free airway. 

2. Close observation and watchful after- 
care of every tracheotomized patient is imper- 
ative. 

3. An increased respiratory rate with signs 
of dyspnoea rarely mean pulmonary complica- 
tions and almost never lobar pneumonia. 

4. The most common cause of post-trache- 
otomic dyspnoea is mechanical obstruction to 
the airway. This may be due to secretion, to 
an improperly fitting cannula or a cannula 
which has not been properly placed. 

5. Any case of dyspnoea not relieved by 
changing a properly fitted, clean cannula 
should have a bronchoscopy done to see why 
the air is not getting down into the lungs. 

6. Obstructive dyspnoea is impossible when 
the tracheotomy tube and the tracheobron- 
chial tree are patulous. 

7. A bronchoscope and a mechanical as- 
pirator should be at the bedside of every 
tracheotomy case. These may be the means 
of saving life in any case. 

8. In the cases of total absence of the 
cough reflex often seen in children after tra- 
cheotomy, the patients will all die unless the 
secretions are removed mechanically. 


1Jackson, Chevalier. Peroral Endoscopy and Laryngeal Surgery. 


1914. 
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PAPILLOMATA INVOLVING THE FEMALE URETHRA 


By HENRY A. R. KREUTZMANN, M.D., San Francisco, CALIFORNIA 


true papillomatous growths of the fe- 

male urethra without involvement of 
any other part of the urinary tract. During 
the past 2 years, however, innumerable such 
cases have come to my attention, and I have 
found that the growths are most common in 
patients suffering from a chronic infection of 
the urinary tract. 

That the female urethra in the past was con- 
sidered a relatively unimportant structure no 
doubt accounts for the fact that more frequent 
and thorough urethroscopic examinations with 
water-dilating cystoscopes have not been 
made, and the result has been that this condi- 
tion is often overlooked. 


VV ine little mention has been made of 


LITERATURE 


Many references are found in the literature 
to polypi and papillomata of the female 
urethra. Most of them, however, refer to the 
caruncle which occurs at the meatus and is 
not classified as a true papilloma. 

In the days before cystoscopy, only when 
the growths had attained sufficient size to pro- 
trude from the urethra and had become visible 
to the eye were they noted. 

Bullock (1), in 1893, described a case in 
which the tumor protruded from the vulva. It 
was attached to the posterior half of the 
meatus urinarius. It was 2 centimeters in 
length, lobulated, dry, elastic, and painless. 
He stated that the patient refused to have it 
removed, fearing that she might not be able 
to pursue her vocation as washerwoman. 

Desguin (2) reported a case of a girl of 17 
who had a growth protruding from the vulva 
which resembled an inverted uterus. The 
growth was fastened to the right side of the 
urethra. The urethra itself was so greatly di- 
lated that digital examination was possible. 
A second growth was palpated higher up on 
the left side of the urethra near the bladder 
neck. The patient also had complete incon- 
tinence. The growths were removed with a 
wire snare. 


Luys, in his book on Cystoscopy and 
Urethroscopy (3), states that at times one 
finds well developed polypi in the urethra of 
the female. He divides the urethra into two 
distinct anatomic parts: the posterior part 
which adjoins the neck of the bladder and is 
entirely muscular in structure; and the ante- 
rior part which contains an abundance of 
glandular orifices. Luys believes that the 
existence of these glands is probably respon- 
sible for the tendency of the gonococcal infec- 
tion to persist in the female urethra; they 
may also account for the frequent develop- 
ment of polypi at the external orifice of the 
urethra. 

Pederson (4) states that fibrous polypi are 
by no means uncommon in the female urethra 
and may enlarge, elongate their pedicles, and 
by muscular action present at the meatus 
exactly as does a uterine polyp at the exter- 
nal os. 

SYMPTOMS 

This paper is based on 40 cases in which 
multiple papillomata were demonstrated in 
the urethra with no associated growths else- 
where in the urinary tract. As yet, we have 
never met with a case in which a papilloma 
was seen protruding from the meatus. Con- 
trary to the statement of Luys, the growths 
observed in this series of patients occurred in 
the posterior urethra. 

As most of the patients in whom this condi- 
tion was found had other lesions of the urinary 
system, it is difficult to say whether or not 
their symptoms were due to the papillomata 
or to the co-existing pathology. 

Although these growths may attain con- 
siderable size, only one patient of the entire 
number complained of any symptoms amen- 
able to that of obstruction. The most com- 
mon complaints in the order of frequency 
were: frequent urination, nocturia, dysuria, 
urgency, and hesitancy. 

Only 50 per cent of the cases showed pus 
cells in the catheterized specimens of bladder 
urine. The same number gave positive cul- 








476 





SURGERY, GYNECOLOGY AND OBSTETRICS 





Vig. 1. Papilloma as seen through the Buerger urethroscope. Note the posi 
tion of the growths on top of the folds of mucous membrane. 








ad. 


Fig. 2. 
der neck beyond. 


tures. Bacillus coli was the most common or- 
ganism found. 

In 42 per cent of the cases there was a his- 
tory of previous cystitis, which in some pa- 
tients had lasted for many years and in 
others had recurred intermittently up to the 
time of examination. 


DIAGNOSIS 


This cannot be made from the symptoms, 
but only by direct examination. In the entire 
series there was no case in which any growths 
were visible at the meatus. It was only after 
careful search of the urethra that the papillo- 
mata were found. 

The best instruments to use are water- 
dilating cystoscopes equipped with a lens sys- 
tem, such as the posterior Buerger or McCar- 
thy cystoscopes or the Buerger or Geringer 
urethroscopes. 


\ ia \ b> 
\ ~ 


Papilloma as seen with Buerger posterior cystoscope. 








A large villous growth is shown with part of the blad 


The growths were found to be most frequent 
on the anterior and lateral walls of the pos- 
terior urethra, just outside of the vesical 
sphincter. They were so close to the bladder 
that by moving the eyepiece of the cystoscope 
to the extreme right or left side of the patient 
the papillomata projected into the urethra and 
were plainly visible against the dark back- 
ground of the bladder. 

The growths were not sessile, but were 
villous in shape, whitish to pink in color, with 
a fine blood vessel along the periphery. 

They varied in number from two or three 
to cases in which the entire wall was cov- 
ered. They did not extend along the entire 
urethra, but seemed to be limited to a dis- 
tinct zone beginning just external to the 
vesical sphincter and extending for appro: 
mately half a centimeter toward the anterior 
urethra. 
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Fig. 3. Photomicrograph of a single papilloma, under 


low power. 


The picture obtained with a cystoscope is 
quite different from that seen with a urethro- 
scope. With the cystoscope, the lens is close 
to the growths, flattening them out. As their 
color is similar to that of the surrounding 
mucosa, it is sometimes difficult to see them, 
except by moving the outer end of the instru- 
ment sharply to one side so as to make an 
acute angle with the wall of the urethra. With 
the urethroscope, the mucosa appears striated 
with the lines running parallel with the instru- 
ment; a picture similar to that seen in that 
part of the male urethra lying between the 
internal sphincter and the verumontanum. 
The papillomata now appear as fingerlike pro- 
jections pushing from the sides toward the 
lumen of the canal. It is then observed that 
they originate from the crests of the rug, and 
it is sometimes difficult to distinguish them 
from the heaped up mucosa on the tops of the 
ridges. 

TREATMENT 

After anesthetizing the urethra, the larger 
growths were removed with the cystoscopic 
rongeur and their bases fulgurated. 

In cases in which multiple small growths 
occurred, the high frequency current alone 
was used. It was necessary to be careful not 
to burn too deeply in order to prevent a large 
slough with subsequent scar-tissue formation. 

The patients returned after 6 to 8 weeks. If 
a second examination showed any remaining 
growths, the high frequency current was again 
applied. 

PATHOLOGY 

In a number of cases in which the growths 

wer removed with the rongeur, sections were 
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Section of a growth under high power. 


Fig. 4. 
made and examined microscopically. The 
pathological report was made by Dr. W. T. 
Cummins, pathologist at the Southern Pacific 
Hospital. The findings in the various cases 
were very much the same. The following is a 
characteristic picture of the pathology present: 

Mrs. J. G. No. 79362. There is an irregular 
thickening of the epithelial margin, while the 
underlying tissues are made up in the major 
part of a dense round cell infiltrate and some 
mucous tissue with plasma cells. There are a 
few small “pearls” near the margin of the 
tissue. Epithelial mitotic figures are not con- 
spicuous. Blood vessels are few in number, 
congested, and their walls are thin. There are 
scattered areas of haemorrhagic infiltration. 

DISCUSSION 

After having observed a large number of 
women in whom papillomata, were present, 
the conclusion is reached that the growths 
themselves cause few if any symptoms. Their 
importance lies in the fact that when they are 
present, some pathological condition is to be 
found somewhere in the urinary system. They 
are a signpost pointing to trouble somewhere 
along the line. 

In the forty cases under review, 87.5 per 
cent showed urinary pathology as follows: 


Per cent 
Cystitis (including pyelitis 7%).. 50 — 
Stricture of the ureter.......... 15 


5 
Stricture of the urethra. 8 
Gonorrhoea (chronic)... . . ; Be 
Renal calculi. . . 7 


wn 
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In the remaining 12.5 per cent of cases we 
believe either that the diagnosis was missed 
or that the condition causing the formation of 
the papillomata had been removed before the 
patient came for examination. 

These growths are the result of a long- 
continued irritation to the mucosa, usually 
bacterial in origin. Therefore one may expect 
to find that the lesion present is due to some 
organism invading the urinary tract. How- 
ever, that does not mean that every case 
of urinary infection shows the presence of 
papillomata in the urethra. 

It is only in the chronically infected cases 
that one may expect to find these growths. 
We have noted that so far in none of the cases 
of kidney and bladder tuberculosis diagnosed 
during the past 2 years, has this condition 
been present. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


CONCLUSIONS 


Papillomata are quite common in the fe- 
male urethra. 

They occur most often in the posterior por- 
tion, just external to the vesical sphincter. 

They are the result of a chronic inflamma- 
tion of some part of the urinary tract. 

In themselves they cause few symptoms. 
Their importance lies in the fact that when 
present, they are indicative of long standing 
pathology somewhere in the urinary system. 
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LYMPH GLANDS IN CARCINOMA OF THE SMALL INTESTINES 


A REVIEW OF THE CONDITION OF THE GLANDS IN CARCINOMA OF THE GASTRO-INTESTINAL TRACT! 


By WINCHELL McK. CRAIG, M.D., RocHEsTER, MINNESOTA 


Fellow in Surgery, Mayo Foundation 


involvement of regional lymphatics in 

cases of carcinoma has long been recog- 
nized as an index to the extensiveness of the 
lesion, as well as an aid in prognostication. 
Anatomists, embryologists, and physiologists 
have shown that the gastro-intestinal tract 
has a definite and well-organized lymphatic 
drainage, following certain anatomic lines and 
having definite terminations. Intensive stud- 
ies of series of cases of carcinoma have been 
undertaken because of the dissemination of 
carcinoma through the lymphatic system, 
and the regional lymph glands, the point of 
initial metastasis. 


[= incidence and degree of metastatic 


RELATIVE INCIDENCE OF THE DISEASE 


Carcinoma of the small intestine is rare, and 
the symptoms of stenosis lead to the recogni- 
tion of the disease. Combining the statistics 
of Maydl, Nothnagel, Zerman, Mueller, and 
Bryant, it is seen that of 659 cases of intestinal 
carcinoma that have been collected, the car- 
cinoma was in the small intestine in 6.22 per 
cent. The statistics of Maydl, Nothnagel, 
and Mueller show that of the twenty-six cases 
of carcinoma of the small intestine, the car- 
cinoma was in the duodenum in thirteen, and 
the remaining thirteen were in the ileum and 
jejunum. Other statistics indicate that a 
greater majority of the lesions are located in 
the duodenum. Rolleston has collected fifty- 
four cases of primary carcinoma of the in- 
testines, and only nineteen were in the ileum 
and jejunum. 

In 1919, Judd reported twenty-four cases of 
primary carcinoma of the small intestine, five 
being in the duodenum, eleven in the jejunum, 
six in the ileum, and two cases of multiple 
lesiuns occurring in different parts of the small 
bowel. He attributed the discrepancy between 
figures regarding the anatomic distribution of 
malignancy in cases observed at the Mayo 
Clinic and elsewhere, to the fact that the Mayo 


Clinic statistics were compiled from data 
taken at the time the patients were treated, 
whereas statistics from other clinics were 
based on postmortem findings. 

Since 1907, in the Mayo Clinic, 4,684 pa- 
tients with gastro-intestinal carcinoma have 
been operated on, and the condition verified 
pathologically. The growth was in the stom- 
ach in 2,544 instances, in the small intes- 
tine in thirty-six, in the colon in 362, in the 
cecum in 135, in the rectosigmoid in 377, in 
the sigmoid in 293, and in the rectum in 937. 


PORTIONS OF THE GASTRO-INTESTINAL 
TRACT PREVIOUSLY STUDIED 


Carcinoma of the stomach. MacCarty and 
Blackford in 1912 in studying the incidence of 
the involvement of the regional lymphatics in 
carcinoma of the stomach, found metastatic 
involvement in 52 percent of the glands. They 
completed a study of 200 cases with 1,040 
associated glands. The average age of the 
patients was forty-eight years; the average 
duration of symptoms was eight years. Males 
predominated, there being 74 per cent males 
and 27 per cent females. The resected speci- 
mens contained from one to fifteen lymph 
glands, varying in size and appearance, and 
necessitating microscopic examination, for it 
had previously been observed that large as 
well as small glands may be involved. 

Carcinoma of the large bowel. Third in rela- 
tive occurrence of carcinoma of the gastro- 
intestinal tract is carcinoma of the large 
bowel. Hayes, in 1921, has reviewed 100 such 
cases and 1,406 glands. Included in his series 
were the ascending colon, hepatic flexure, 
transverse colon, splenic flexure, and descend- 
ing colon to and including the sigmoid. The 
average age of patients was fifty-seven years, 
the average duration of symptoms nine and 
six-tenths months. The number of males and 
females was equal. The associated regional 
glands were involved in 37 per cent of the 


1 From the Section on Surgical Pathology, Mayo Clinic. 
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Schematic diagram of lymphatic vessels and 


Fig. 1. 
glands of stomach and duodenum, demonstrating their 
interrelationship and general plan of position. 


cases. The relative frequency of malignacy is 
the reverse of the anatomic arrangement of the 
bowel; there were forty-two cases of carcinoma 
of the sigmoid, twenty-one of the descending 
colon, seven of the splenic flexure, sixteen of 
the transverse colon, nine of the hepatic flex- 
ure, and five of the ascending colon. 
Carcinoma of the rectum. McVay, in 1922, 
in reviewing 100 cases of rectal carcinoma and 
623 associated lymph glands for metastatic 
involvement, found that 47 per cent of the 
glands were carcinomatous. The average age 
of the patients was fifty and eight-tenths 
years, and the average duration of symptoms 
was ten and four-tenths months. As in cases 
of carcinoma of the stomach, males predomi- 
nated; 57 per cent of the patients were males, 
and 43 per cent females. Here also it was 
found that the size of the lesion and the number 
of enlarged regional glands were no criterion 
of the incidence of metastatic involvement, 
for with a large intestinal lesion there might 
be extensive involvement or none, while with 
a small lesion of a greater or lesser degree of 
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lig. 2. Loop of small intestine showing the relationship 
of mesentery, lymphatics and blood vessels. 


malignancy, the percentage of involvement 
might be more or less. 

Carcinoma of the cecum. One hundred 
specimens with 1,033 glands were examined 
by MacCarty and Craig in 1923. There was 
metastatic involvement of 32 per cent of the 
regional lymph glands. The average age of 
patients was forty-eight years, and the dura- 
tion of symptoms was nine and two-tenths 
months. Sixty-six per cent were males, and 
34 per cent females. 

PRESENT STUDY 

Carcinoma of the small intestine. A review 
of the pathological material and clinical 
records of these cases demonstrated that it 
would be difficult to follow exactly the method 
pursued in the preceding studies. Whereas in 
the other portions of the gastro-intestinal 
tract the lesions had all been primary, certain 
of those in the small intestines were secondary, 
and a few were indeterminate. By “indeter- 
minate”’ is meant that a part of the pathologi- 
cal material proved to be associated with 
malignancy elsewhere in the bowel or peritoneal 
cavity, but such cases showed definite glandu- 
lar involvement and were used to complete 
the percentage of incidence of metastasis. in 
view of this fact the cases were divided into 
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Fig. 3. Lymph gland showing metastasis from a colloid 
carcinoma. 


groups, the first comprising those which were 
definitely primary carcinomata, and_ the 
second, those which were secondary or in- 
determinate. There were thirty-six cases, and 
forty-five associated regional lymphatic glands. 
The first group was further divided into the 
anatomic units of the small intestine; and 
the duodenum, jejunum, and ileum were re- 
garded as separate units. 

The lymphatics of the small intestine arise 
in the villi, and form mucous, submucous, 
muscular, and subserous plexuses. The lymph 
vessels of the duodenum follow the course of 
the blood vessels. From the anteriorsurface, 
lymph vessels pass along the course of the in- 
ferior pancreaticoduodenal artery, and com- 
municate with the lymph glands along the 
course of that vessel; thence they pass to the 
inferior celiac glands beside the origin of the 
superior mesenteric artery. The vessels from 
the posterior aspect accompany the superior 
pancreaticoduodenal artery, communicate 
with the inferior gastric glands, and terminate 
in the celiac glands. Figure 1 is a schematic 
diagram of the lymphatic vessels and glands; 
the stomach is reflected upward, allowing the 
association of the lymphatics of the stomach 
and the duodenum to be demonstrated. The 
lymph vessels of the jejunum and ileum ascend 
between the two layers of the mesentery,and 
enter the mesenteric glands which are situated 
mainly along the course of the blood vessels at 
various intervals. The vasa efferentia from 
these glands form the truncus intestinalis 





Fig. 4. Malignant papillomatous neoplasm which caused 
obstructive symptoms and ultimate intussusception. 


which ends in the cisterni chyli. Figure 2 
illustrates the lymphatic drainage of the 
jejunum and the ileum. 

Carcinoma of the duodenum was found in 
six of the thirty-six cases, and in only one of 
these was an operative specimen available. 
This proved to be a malignant papilloma; 
there was no associated glandularinvolvement. 
In order to reach a conclusion with regard to 
the incidence of glandular involvement, the 
postmortem specimens of four cases were 
examined; all proved to be accompanied by 
metastatic lymph glands. The appearance of 
these specimens seemed to indicate that 
metastasis had occurred to the regional glands 
in the other cases. The type of malignancy in 
all cases was adenocarcinoma of the cylinder- 
cell variety, and the lesions, constricting in 
type, were obstructing the lumen. 

There were twelve cases of carcinoma of the 
jejunum, and glands were obtained from the 
operative specimens of all but one, in which 
exploration revealed inoperable malignancy. 
The only colloid carcinomata encountered 
were in the jejunum; there were three 
such cases (Fig. 3). In only one of the 
cases in which the bowel was resected with 
the associated glands, were the glands found 
to be inflammatory; the condition had metas- 
tasized to all of the other glands. This is not 
explained by the greater degree of malignancy 
of the neoplasm in this region, but by the fact 
that in nearly every case the symptoms were 
obstructive. Before the lesions became ob- 
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Fig. 5. 
Fig. 5. Microscopic section of case shown in Figure 4, 
demonstrating mitotic figures and undifferentiated epithe- 


lial cells. 
Fig. 6. Gland from mesentery showing squamous-cell 


structive, they must have advanced in size 
and extent far beyond that of other malig- 
nancy in the gastro-intestinal tract. Hence we 
see a higher degree of metastatic involvement. 
The average duration of symptoms was only 
five months. 

The postoperative longevity was fair; the 
patients lived from two months to eight years 
after resection. When anastomosis around 
the lesion only was performed, the patients 
lived fiom one month to two years. 

Primary carcinoma of the ileum occurred in 
eight cases, in seven of which resection was 
performed. However, glands were obtained 
from only three; microscopic examination re- 
vealed carcinomatous involvement in two, 
and inflammation in one. The glands were 
evidently not removed with the specimen in 
the other cases. Here, as in the preceding 
series, the average duration of symptoms was 
short, and the postoperative mortality high, 
which may possibly be explained by the late 
appearance of symptoms, and the advance- 
ment of the growth. In all but one case in 
this region, the malignancy was of the adeno- 
carcinomatous constricting type. The one ex- 
ception was a malignant papillomatous neo- 
plasm, the gross and microscopic aspects of 
which are shown in Figures 4 and 5. This 
papilloma caused intussusception, and was 
excised. 

The cases which could not be identified with 
the primary carcinomata of the small intestine 
will be considered as a separate group and 


Fig. 6. 
epithelioma associated with malignant obstruction of the 
ileum, secondary to malignancy of the cervix. 

Fig. 7. Mesenteric lymph gland from jejunum show- 
ing type of metastasis of gastro-intestinal carcinoma. 


Fig. 7. 


discussed individually. With one exception, 
these secondary lesions occurred in the ileum, 
probably owing to the fact that the ileum is 
in closer proximity to the primary lesions. It 
seems probable that the secondary lesions are 
due to extension rather than true metastasis 
through the lymphatics. Some of the patients 
were operated on, and the primary and second- 
ary lesions removed together. In other cases, 
the secondary lesions became prominent at a 
later date, after the primary source had been 
eliminated by operation. 


ABSTRACTS OF CASES 


CASE 27. (A68or10.) Illustrates the type of case in which 
the recurrence appears a year after the primary operation. 
An exploratory operation for carcinoma of the cecum was 
performed, and the malignant tissue removed. There was 
no trouble for a year, when obstructive symptoms mani- 
fested themselves, and on opening the abdomen a carcino- 
ma of the ileum was found. There was marked glandular in- 
volvement, and one of the glands was removed for con- 
firmation of the diagnosis. Microscopic examination re 
vealed definite carcinoma. 

Case 28. (A249774.) Illustrates an unusual condition 
The patient was a woman aged fifty-five years, who came 
to the Clinic for malignancy of the cervix. An inoperable 
epithelioma of the cervix was found. Radium treatment 
was instituted and her condition improved. Six months 
later she returned with symptoms of obstruction, and on 
exploration, multiple constricting lesions of the ileum were 
found. A lymph gland was removed for diagnosis and 
gave evidence of typical squamous-cell epithelioma (Fig. 6) 

CasE 29. (A143252.)' Illustrates another method of 
secondary metastasis to the ileum. This was a case of 
intracystic papillary adenocarcinoma of the ovary, which 
had invaded the small intestine. The mass was removed 
and the glands showed metastatic involvement. 

CASE 30. (A136413.) A man, age 32 years, had carcino 
ma of the sigmoid which invaded and involved the ileum 
Both growths were excised at the same operation. The 
glands were inflammatory. 
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Percentage 


TABLE I.—CARCINOMA OF THE GASTRO-INTESTINAL TRACT 


Average dura- | Immediate hos- 























Lesion Average | Predominat-| Specimens Glands of glands tion of symp- | pital mortality, Total cases 

age ing sex involved toms, months per cent 1907 to 1922 
pers 48 Male 200 1404 | 52 96 12 2544 
‘Small intestine aq 48.3 Male 36 45 | 66 5.4 — 33-3 a 36 
howe intestine 52 Male 100 1406 | 37 - 8 a 655 
‘Ca um 48 Male 100 1033 32 9.2 | 16 135 
‘Becton 50 Male 100 623 | 47 7 10.4 g 1314 





TABLE II.—FINDINGS IN SIX CASES OF PRIMARY 

















CARCINOMA OF THE DUODENUM 





























































































































eieauil Duration of ; : dee 
Case eigen onay symptoms, Diagnosis and operation Pathological diagnosis Subsequent 
age months history 
1 (A24217) M 1.75 Carcinoma of entire duodenum. Death in two months 
57 Palliative gastro-enterostomy 
2 (A61097) M 12 Malignant papilloma. Lived two years 
39 Resection 
3 (A163558) M 5 Carcinoma of first part of duo-| Postmortem examination of |Lived fourteen days 
58 denum and pancreas glands revealed carcinoma 
4 (A143715) M 15 Carcinoma of first part of duo-| Postmortem examination of 
59 denum; inverted common duct;| glands revealed carcinoma 
inoperable 
5 (A201423) M 12 Exploratory operation; inoperable] Postmortem examination of 
58 carcinoma of stomach and duo-| glands revealed carcinoma 
denum 
6 (A349258) M 3 Carcinoma of the terminal portion | Postmortem examination of | Lived three days 
60 of duodenum glands revealed carcinoma 
TABLE III.—TWELVE CASES OF PRIMARY CARCINOMA OF THE JEJUNUM 
; Rina Duration of ; | Pathological Length of 
Case : symptoms, Operation diagnosis postoperative 
age months life, months 
7 (A710) M 3 Resection of jejunum Inflammatory gland 14 
39 
8 (A20434) M 3 Anastomosis for obstruction Carcinoma I 
40 
9 (A25214) M 6 Exploration; inoperable No glands I 
49 
10 (A68893) F 9 Anastomosis for obstruction Carcinoma 6 
46 
11( A85886) M 4 Anastomosis for obstruction Carcinoma 24 
43 
12 (A86605) M 4 Exploration; inoperable | Carcinoma 2 (days) 
57 
A134048) M 6 Resection of jejunum 4 glands; carcinoma 4 
44 
14 (Arsrors) F 6 Resection of jejunum 2 glands; colloid carcinoma 9 (days) 
34 
15 (Arsg902) M I Resection of jejunum 2 glands; carcinoma 2 
45 
16 (Ar8go91) M 12 Anastomosis for obstruction Carcinoma 
35 
17 (A375159) M I Anastomosis for obstruction Colloid carcinoma 12 
48 
18 (A259360) M 12 Anastomosis for obstruction Carcinoma 18 (days) 
56 
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TABLE IV.—EIGHT CASES OF PRIMARY CARCINOMA OF THE ILEUM 
’ Duration of . Length of 
Case Sex and symptoms, Operation Pathological postoperative 
age months diagnosis life, days 
19 (Ago7) = 4 Resection of ileum No glands : - 
4 
20 (A2263) M 6 Resection of ileum I carcinomatous and 2 in- 8 
53 flammatory glands 
21 (Ag420) F 1.25 Resection of ileum. Malignant papilloma. | No glands 14 (ye ars) 
44 Intussusception 
22 (A36824) F 3 Resection of ileum 3 carcinomatous glands 5 
44 
23 (A88325) M 5 Exploration; inoperable carcinoma No glands i. - 
54 
24 (A250604) M 2 Resection of ileum No glands a - 
47 
25 (A154438) A 3 | Resection of ileum 2 inflammatory glands 6 
56 
26 (A308263) F 6 | Resection of ileum No glands _ 90 
43 








TABLE V.—CARCINOMA OF THE SMALL 


INTESTINE 














Duration of | . 
Case Sex | Age | symptoms, | Pathological 
| weeks | diagnosis 
1 (A24217) M 57 | 7 
2 (A61097) M 39 48 | 
3 (A163558) M 58 | 20 Carcinoma 
4 (A143715) M 50 60 Carcinoma 
5 (A201423) M 58 48 Carcinoma 
6 (A349258) M 69 12 | Carcinoma 
7 (A710) M 39 12 | Inflammatory 
| glands 
8 (A20439) M 40 12 Carcinoma 
9 (A25214) M 49 24 : 
10 (A68893) F 46 36 | Carcinoma 
11 (A85886) M 43 16 | Carcinoma 
12 (A86605) M 57 16 | Carcinoma 
13 (A134048) M 44 24 Carcinoma 
14 (Ars1015) F 34 24 | Carcinoma 
15 (A159902) M 45 4 Carcinoma 
16 (A18go091) M 35 48 Carcinoma 
17 (A375159) M 48 4 Carcinoma 
18 (A259360) M 56 48 Carcinoma 
19 (Ago7) M 48 16 ; 
20 (A2263) M 53 24 Carcinoma 
21 (Ag420) F 44 5 ’ 
22 (A36824) F 44 12 | Carcinoma 
23 (A88325) M 54 20 
24 (A250604) M 47 8 | 
25 (A154438) F 56 12 Inflammatory 
| glands 
26 (A308263) | F 43 24 f 
7 (A68010) | M 48 52 | Carcinoma 
28 (A240774) | F 55 24 | Carcinoma 
29 (A143252) | F 49 28 | Carcinoma 
30 (A136413) | M 32 30 | Inflammatory 
| | glands 
31 (Ags4s5) | N } 49 | 52 | Carcinoma 
32 (A61go2) | Fk | 51 i 28 Carcinoma 
33 (A2064066) F 48 8 J 
34 (A225884) M | 35 24 | Carcinoma 
35 (A24ro41) | M | 47 12 Carcinoma 
36 (A313671) I 42 28 Carcinoma 


Average age of patients was 48.3 years 

Average duration of symptoms was 5.4 months 

Sixty-six per cent of the patients had involvement of lymph glands 
Incidence was greatest in men 


Case 31. (Ag5455.) A man, age 49 years, had carcinoma 
of the sigmoid. The growth had been excised, and one year 
later, obstructive symptoms justified an exploratory opera- 
tion. Carcinoma of the ileum was found, and was excised 
with the adjacent lymph glands. Five glands were dis- 








sected out, and three of these were found to be malignant, 
The patient lived one year. 

CASE 32. (A61902.) A woman, age 51 years, had had ob- 
structive symptoms for three months. Operation revealed 
a malignant mass containing a portion of the ileum, sig- 
moid, and uterus. This was excised and three mesenteric 
glands were found adjacent to the ileum, one of which 
was inflammatory, and the other two malignant. The 
primary lesion could not be determined. 

CASE 33. (A206466.) A woman, age 48 years, had had 
definite symptoms for two months and gradual enlarge- 
ment of the abdomen. A malignant mass was found in the 
pelvis, and to it was attached the ileum. Examination of 
the mass revealed the fact that it was an epithelioma in a 
dermoid cyst; no glands were involved. 

CASE 34. (A225884.) A man, age 35 years, had primary 
carcinoma of the sigmoid. The growth was excised, and 
the patient apparently recovered. Obstructive symptoms 
developed in six months, and at operation a mass was 
found in the ileum. A gland, removed for diagnosis, showed 
malignancy, and an anastomosis was made around the 
lesion. The patient lived four months. 

CASE 35. (A241941.) A man, age 47 years, came to the 
Clinic with obscure obstructive symptoms. The operation 
revealed multiple lesions of the jejunum, and examination 
of a gland removed revealed typical melano-epithelioma. 
It was later ascertained that a mole had been removed 
from the back three months before the onset of symptoms. 

CASE 36. (A313671.) Is of especial interest. A woman, 
age 42 years, came to the Clinic with obstructive symptoms. 
On opening the abdomen, multiple lesions of the ileum were 
found. A gland removed for diagnosis proved to be carci- 
nomatous, and an anastomosis around the growth was 
made (Fig. 8). The patient lived in comparative comfort 
for one and one-half years. 


SUMMARY 

There was glandular involvement in twenty- 
three (36 per cent) of the thirty-six cases of 
carcinoma of the small intestine. Eighty and 
seven-tenths per cent of the patients were 
males. The average age of the patients was 
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forty-seven and five-tenths years. The aver- 
age duration of symptoms was five and four- 
tenths months. Each case averaged one and 
twenty-five hundredths glands. 

Although resection of the bowel with all 
associated glands is the operation of choice, 
and produces the best postoperative results, 
yet anastomosis around the lesion results in a 
high percentage of postoperative longevity. 

In considering the three anatomic divisions 
of the small intestine with regard to post- 
operative progress, in cases of carcinoma, it 
was found that the prognosis is most favorable 
in cases in which the lesion is in the jejunum. 
The hospital mortality was the least, and the 
percentage of longevity greatest in these cases. 
Lesions of the duodenum are not only difficult 
to eradicate, but by the time they become 
manifest, they are so advanced that ablation 
is impossible. There seems to be a high 
hospital mortality from lesions of the ileum. 
The only patient living any length of time 
had a malignant papilloma which was extir- 
pated, and there was no glandularinvolvement. 
Carcinoma of .he small intestine is the least 
common form of gastro-intestinal malignancy. 
The majority of patients are between 40 and 
60 years of age. The most common site of 
primary malignant neoplasm in our series was 
the jejunum, which contained 46 per cent of 
the carcinomata. 

The size of the growth in the small intestine 
cannot be relied on as an accurate index of the 
probable lymphatic involvement; ne:ther can 
the history or duration of symptoms indicate 
the extent of metastasis. 

Metastatic involvement of the lymph 
glands can be definitely determined only by 
systematic microscopic study of all regional 
lymph nodes. The size of the lymph node or 
the number of palpable glands has been 
proved not to be an index to the amount of 
involvement. 


The microscopic study of the associated 
glands in this series has been of further 
diagnostic value in determining the type of 
malignancy, especially in the cases which were 
secondary to malignancy elsewhere in the 
body. 

Adenocarcinoma is present in all primary 
carcinomata of the small intestine, but the 
possibility of the growth being secondary must 
be kept in mind. 

Malignancy of the small intestine may sim- 
ulate the primary type, and on microscopic 
examination prove to be secondary, as is il- 
lustrated by the cases of melano-epithelioma 
and squamous-cell epithelioma, as well as by 
ovarian and uterine malignancies. Therefore, 
it is only by systematic microscopic exami- 
nation that it is possible to rule out local 
metastasis in cases of carcinoma of the small 
intestine. A further important object of 
microscopic study is the determination of the 
type of malignancy, which is an index as to 
the primary or secondary nature of the 
growth, and as such, assists in the prognos- 
tication. 
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UNILATERAL POLYCYSTIC KIDNEY 


By MAURICE MELTZER, M.D., New York 


very rare finding. The case reported 
in this paper should be entitled “Clin- 
ical Unilateral Polycystic Kidney” for no one 
can state with certainty the condition of the 
opposite kidney. The infrequency of this uni- 
lateral entity is convincing in the following 
reports. Preitz in the pathological institute of 
Kiel, in a series of 10,000 autopsies, found but 
16 cases of unilateral disease. Seiber found 9 
cases of unilateral disease in 149 cases of poly- 
cystic condition. The Boston City Hospital 
found to cases in 10 years in a series of 2,500 
autopsies. Le Jars found only 2 cases among 
63 adult polycystic kidney conditions. Ritchie 
found 2 unilateral cases in 72 patients. ~ 
In the literature it is difficult to find case 
reports of unilateral disease where the affected 
kidney is nephrectomized. There may be more 
of this kind of case in different urological clin- 
ics, and it is hoped that such will be reported 
for statistical purposes. At best these cases are 
rather difficult to diagnose and most often the 
diagnoses are made at the operating table or in 
the course of routine autopsy. While the clin- 
ical picture of bilateral polycystic kidney is 
fairly well defined, that of the unilateral con- 
dition is not characteristic. The unilateral 
disease can easily be confused with any other 
surgical condition that affects the kidney. 
Unilateral polycystic kidney, as in the bi- 
lateral polycystic condition, consists of mul- 
tiple cysts scattered through the kidney 
immediately beneath the capsule, so that the 
tumor often has a lobulated appearance. The 
or rather preserves the shape of the nor- 
kidney, but the surface is rough and irreg- 
ar because of the superficial cysts. The color 
varies from greyish to a reddish or a light yel- 
low and brown. The contained fluid is either 
thin and transparent, turbid, viscid or of a 
brown colloid color. In larger cysts the fluid 
may be serous with more or less blood, fat, and 
cholesterin. The cysts are separated by fibrous 
tissue or by renal parenchyma, which has 
undergone pressure atrophy and interstitial 


[J ess are tn polycystic kidney is a 






nephritis, especially in the region of larger 
cysts. There is usually associated with this a 
dilatation of the renal pelvis and a thickening 
and kinking of the ureter. The size of the 
tumor mass varies from that above the normal 
size of the kidney to about 16 inches long. In 
the case reported in this paper, the tumor was 
rather longer and larger than a football. When 
cut in the long diameter numerous cysts were 
revealed with an escape of brown gelatinous 
material; practically no parenchyma was left. 
The affected side is usually the left. The dis- 
ease usually occurs between 35 and 60 years 
of age, though numerous pathologists feel that 
the condition is probably congenital. In the 
case to be reported the condition must have 
been latent and dormant for many years. 
Heredity seems to be a predisposing factor in 
some families. A careful family history of the 
case reported herein, revealed no symptoms of 
kidney disease in any other member. Osler 
reported five children of one mother with this 
disease. R. H. Crawford mentions numerous 
cases of polycystic kidney in a family tree of 
four generations. Borelius reports three cases 
of bilateral polycystic kidney in the same 
family. J. K. Love and Richmond report re- 
currences in one family. Flinterman reports 
polycystic kidneys in two sisters. 

The pathogenesis of this condition is still a 
matter of theoretical speculation. There are 
the so-called congenital and adult types of the 
disease. Developmental defects of the kidney 
and interstitial inflammation of the kidney 
have been considered causative factors. But 
some stress the theory of malformation. Still 
others think that the cyst formation is due to 
occlusion of the urinary tubules. The duration 
of the condition is always hard to estimate. 

Microscopically, there is a thin cyst wall 
lined with epithelium. Often there are large 
numbers of epithelial cells in the contained 
fluid. The fibrous tissue varies in density. 
The tubules and the malphigian corpuscles 
undergo different changes, from slight dilata- 
tion to cyst formation. At times foci of leuco- 
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cytic infiltration are found and may be the 
cause of small abscesses. The associated le- 
sions with unilateral polycystic kidney may 
be: hypertrophy of the heart, arteriosclerosis, 
cyst formation of the liver, meningocele, 
supernumerary digits, talipes, cleft palate, 
imperforate anus, congenital urethral stricture 
with bilateral hydronephrosis, and cysts of 
the ovaries and the epididymides. 

The symptoms are divided by Kidd into 
three stages: 

1. The latent stage or stage of progressive 
enlargement of one or both kidneys without 
other symptoms. This may last from a few 
months to several years and may be discovered 
in the course of abdominal palpation. 

2. The stage of renal tumor and tumor 
mass. In this stage there may be no pain or a 
dull ache in the loin, or local pain and tender- 
ness. Hzmaturia often occurs and is due to a 
rupture of blood vessels in the cysts. If blood 
clots are passed out through the ureter, colic- 
like pains are experienced. Kinking of the 
ureter causes urinary stasis with pain; and in 
time hydronephrosis develops. Symptoms of 
decreasing renal function such as nausea, 
vomiting, flatulence, constipation, and head- 
ache are experienced. There is a polyuria with 
low specific gravity. 

3. The stage of uremia. 

Diagnosis of unilateral polycystic kidney 
is always puzzling. The condition can, at 
best, be only conjectured after various other 
surgical affections of the kidney have been 
ruled out. Cystoscopic and X-ray diagnoses 
are not of much value in this condition. The 
palpation of a tumor mass together with signs 
of failing kidney function, and the good for- 
tune of having seen such a condition, should 
lead one to suspect polycystic kidney. As has 
been mentioned previously, the discovery of 
this type of case is usually a matter of surprise 
either at the operating table or during an 
autopsy. 

TREATMENT 

In unilateral disease nephrectomy is the only 
rational measure. Life can thus be prolonged 
for many years if the opposite kidney is not 
involved. Other surgical procedures like de- 
cortication, puncture of the cysts as intro- 
duced by Rovsing, and partial nephrectomy 








This drawing represents the appearance of tumor, cut in 
the long diamenter. Lower half of tumor shows numerous 
collapsed cysts. 


have been advanced; but none of these is ad- 
visable or practical. If by cystoscopic exami- 
nation and other tests the kidney function of 
the opposite side is normal or compensatory, 
the diseased kidney should be entirely re- 
moved. This avoids unnecessary subsequent 
surgical procedures. 


CASE REPORT 


O. W. male, aged 30, was admitted into Broad 
Street Hospital, New York, on June 19, 1922. The 
chief complaints on admission were: general malaise 
with high temperature and chills; continuous dull 
pain in the left loin and left half of the abdomen, the 
pain radiating toward the pubis. Urination was fre- 
quent but with no pain or hematuria. Four days 
prior to admission to the hospital he was cystoscoped 
at another clinic. The following day chills with high 
fever and the loin pain set in. When he was first seen, 
a large tumor mass similar to the enlarged spleen i 
spleno-myelogenous leukemia was palpated. T 
lower edge of the tender mass extended below t 
crest ot the ilium. He was advised to enter the hospi- 
tal for further study, and was under observation for 
4 days during which time there was no subsidence of 
the acute symptoms. The possibility of unilateral 
polycystic kidney or pyonephrosis with an acute 
exacerbation was considered. The family history was 
negative and had no bearing on the case. As a child 
he had measles and typhoid fever. He was temperate 
in his personal habits. Since early childhood he had 
always experienced dull pains in the left loin with 
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occasional and intermittent hematurias, which would 
confine him to bed for a few days at a time. These 
attacks became less frequent in early adult life. For 
6 months before admission to the hospital, the symp- 
toms recurred frequently enough for him to seek 
advice. 

The cystoscopic report showed that the bladder 
was normal. The right ureter was catheterized with- 
out difficulty, and clear urine was obtained. The left 
ureteral catheter met an obstruction 5 centimeters 
from the reddened orifice and a viscid brown fluid 
coming at a more rapid rate was obtained. The kid- 
ney function from the right side was good but appar- 
ently no dye was secreted from the left side. 

A blood culture was made and found to be nega- 
tive. The hemoglobin was 58 per cent; the red blood 
cell count, 3,210,000; the white cell count, 12,720. 
The differential count: polymorphonuclear leuco 
cytes, 84 per cent; small lymphocytes, 15 per cent; 
and large mononuclear, t per cent. The blood chem 
istry showed no retention of nitrogenous material. 
The following figures were obtained: urea nitrogen 
13.7 milligrams per too cubic centimeters of blood; 
uric acid 1.66; and creatinine 1.5. The urine anal- 
ysis showed a trace of albumin but nothing else of 
importance 

The general physical examination showed no dis 
ease of any other organs 
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Inasmuch as he showed no improvement und 
usual palliative treatment, a nephrectomy wa 
cided upon. On June 23, 1922, the usual left 
incision was made and an enormous dark b: 
lobulated kidney tumor was found. It was nec« 
to puncture two of the posterior cysts; about 
cubic centimeters of viscid brown colloid mat 
drained out. The lower pole of the tumor ext: 
below the crest of the ilium and was delivered 
great difficulty. The ureter was very much thick 
The entire thickened kidney pedicle was clar 
with two heavy Kocher clamps and the kidney 
removed. It was not considered safe to remo\ 
clamps so they were left in place for 3 days. To 
the close of the operation, the patient went 
shock. The pulse was very rapid and difficult to 
mate. He was infused while on the operating t 
and the rectal sphincter was dilated. He rallied. 

The patient made a rather uneventful reco 
and was out of bed 19 days after the operation. 
was discharged on July 21, 1922, in excellent ger 
condition. The urinary secretion at this time 
between 20 and 30 ounces of normal urine. An int 
muscular injection of phthalein several weeks | 


showed a secretion of 75 per cent of the dye from t} 


remaining kidney. The patient’s condition has bx 
followed up by correspondence. He reports norn 
health and attends to his usual occupation. 


I 
i 


J 


] 
ti 











WHITE: ARBORESCENT LIPOMATA OF TENDON SHEATHS 480 


ARBORESCENT LIPOMATA OF TENDON SHEATHS 


A Report oF Two CAsEs 


By J. RENFREW WHITE, M.S., F.R.C.S.(Enc.), 


N the August, 1922, number of SURGERY, 
GYNECOLOGY AND OBSTETRICS, a case of 
arborescent lipomata of tendon sheaths 
was reported by A. Strauss, of Cleveland, 
Ohio; the description of this case was followed 
y a most interesting and exhaustive analysis 
of the 18 cases so far reported in the literature, 
the first case being that reported in 1885 by 
Pavlofi. The present writer noted with in- 
terest the extreme rarity of this condition 
is evidenced by the small number of cases 
reported and by the fact that no surgeon had 
reported more than one case of his own ob- 
servation. 

During the last 3 years the writer has had 
the curious fortune to meet with two cases of 
‘borescent lipomata of the tendon sheaths 
about the ankle joint; the first patient con- 
sulted him for swollen, painful, and deformed 

et of 7 or 8 years’ standing on October 13, 
1920, while the second patient presented him- 

lf on January 10, 1922. The writer has been 

oved to publish an account of these by a 
study of Strauss’ excellent and stimulating 
article. 


The first patient, a man aged 38, a packer by 
rade, limped into the writer’s consulting room with 
ditiiculty and in obvious pain. Pointing to his feet, 
he complained bitterly of pain and suffering disabling 
him to the extent of interfering with his power of 
earning a livelihood. The swelling and pain had 
been of gradual onset and development but both had 
been extreme for 2 or 3 vears. He had consulted 
loctors but none had been able to give him relief. 
When this patient removed his boots and stockings, 
the writer saw such a pair of feet as presented a 

inical picture entirely new and amazing to him. 
He recognized at a glance that this condition was 
for him something altogether new. The accompany 
g pictures unfortunately give but a poor idea of 
1e appearance they presented. 
Che three most striking abnormalities that were 
to be made out on examination were: 

1. Large bulging swellings following the course 
of the tendons lying behind the two malleoli and 
extending both on the inner and the outer side of the 
oot into the sole. These were soft and fluctuating, 

ithout giving crepitation on movable pressure or 
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on active movement of the underlying tendons. A 
certain amount of fine lobulation was, however, to be 
made out; the edges of the swellings were ill de- 
fined from the surrounding parts. The skin was 
freely movable over the swellings. 

2. Extreme distortion and displacement of the 
toes. The four outer toes were drawn up into a hyper- 
extended, indeed, a subluxated position on the dor 
sum of the foot and clawed, leaving the metatarsal 
heads prominent and projecting on the sole of the 
foot. The hallux was, in addition to being hyper- 
extended, drawn into a marked varus position on 
the metatarsal head. The deformity of the toes was 
fixed, incapable of correction by either active or 
passive force. 

3. A marked degree of laxity of the ligaments 
of the ankle and tarsal joints associated with an 
extreme permanent eversion of the feet at these 
joints. Partly owing to this and partly to the swell- 
ing over the lower part of the tibialis posticus ten- 
don on the inner side of the foot, both feet appeared 
excessively flat. 

What constituted, however, the most surprising 
factor in the clinical appearance was the extraor- 
dinary symmetry of the two feet. In both, the 
position, size and shape of the swellings, the nature 
and degree of the distortion of the toes, and the 
degree of the flat foot were absolutely identical. 

A diagnosis of tuberculous tenosynovitis was made 
and the patient admitted to hospital. X-ray exam- 
ination showed nothing but a well-marked spur on 
the under surface of each os calcis. The Wasser- 
mann reaction on the blood was negative. 

The true nature of the swellings only became 
obvious during the operation. The writer had 
operated on cases of arborescent lipomata of the 
knee joint and recognized the similarity of these 
swellings to this condition. Nevertheless the path 
ological findings at operation were sufficiently aston 
ishing. Growing around and from and _ indistin- 
guishable from the wall of the tendon sheaths 
was a mass of finely lobulated and vascular fatty 
tissue, the bulk of the swelling, however, consisting 
of shaggy villi loaded with fat projecting into the 
synovial cavity at all points from parietal and vis- 
ceral layers of the sheaths alike. In places apparent- 
ly some of these villi had become hemorrhagic, being 
fibrous and in places blood stained; a few had ap- 
parently become detached from their pedicles and 
lay as loose bodies inside the sheath. Where the 
peroneus longus tendon sheath descended into the 
sole of the foot so that the masses of villous fat had 
been subjected to continual pressure, the fat was 
largely missing, the villi here being composed of 
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Fig. 1 


issociated with extreme deformity of the toes 


the peronei tendons 


fibrous tissue; the largest of these, of the size of a large 
marble and hard as cartilage, lay in the sheath 
attached to its parietal layer beneath the cuboid 
bone by a very thin and narrow pedicle. The condi 
tion found in all four positions in the two feet was 
practically identical. 

A most striking phenomenon of the pathological 
picture, however, was the manner in which project 
ing villi of fatty tissue had grown through the in 
terstices of the neighboring ligaments into the tarsal 
joints; not only so but where the sheaths became 
continuous with the periosteum of the backs of the 
malleoli, similar fatty villi were found that had 
grown through tiny holes through this periosteum 
and had actually eaten their way into tiny pits in 
the bone itself. 

The masses were stripped from the tendons which 
were Cleaned throughout their length. Further op- 
erations were found necessary, however, to cor- 
rect the deformities and make the feet painless for 
walking. Thus on each side, by tenotomies and 
excision of the heads of the metatarsal bones, the 
displacement of the toes was corrected and the 
pressure of the weight of the body through the 
metatarsal heads relieved. The spurs on the heels 
were removed. An arthrodesis of the flail midtarsal 
and subastragaloid joints was performed to stabilize 
the foot and correct the valgus deformity. 

There has been since no sign of recurrence of the 
lipomatous masses. 


SURGERY, GYNECOLOGY 





AND OBSTETRICS 





Fig. 2. 
\rborescent lipomata of tendon sheaths of tibialis posticus and peronei 
associated with extreme deformity of the toe. 
the course of the tendon of the tibialis posticus, the hyperextension with subluxation 
of the four outer toes and the hyperextension with adduction of the great toe 

Fig. 2. Arborescent lipomata of tendon sheaths of tibialis posticus and peronei 


Note in this figure the swelling along 


Note the swelling along the line of 


The second case, a policeman, aged 35, presented 
himself on January 10, 1922, complaining of pain 
and swelling on the inner side of the left ankle. of 
duration of from 8 to 10 years. He had been examined 
by many doctors; he had complained of this troubl 
often while in the army throughout the duration ot 
the War. Examination showed a diffuse, soft, elastic 
swelling without clearly defined edges and with 
fine lobulation lying along the course of the left 
tibialis posticus tendon. Though of a much smaller 
size the swelling reminded the writer of those of 
the first case and he made a tentative diagnosis of 
lipoma of the tendon sheath. He advised its removal 
During the operation all the changes seen in the 
first case were recognizable in a less developed state 
but the resemblance between and the identity of th 
two conditions were unmistakable. This patient 
was relieved of all his symptoms by the operatio1 


It seems to the writer impossible in the 
first case to be certain whether the deformity 
of the toes was an independent phenomenon 
or one connected in any way with the pres 
ence of the lipomata. There is no doubt, 
however, that the flail condition of the tarsal 
joints was largely the result of the weaken 
ing of their ligaments through stretching, and 
of penetration by lobules of the tumors. 
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comparatively so for the world in 

general, actually so in the case of 
America. Statistics vary very much, and as 
has been pointed out by Dévé are vitiated by 
the fact that enough care has not been taken 
o segregate primary and secondary cysts. 
Hector McKenzie has pointed out that 
[homas’ statistics for Australia are particu- 
larly weak, not only for the reason mentioned 
above, but also because they include many 
outside cases. 

It is a curious fact, too, that the relative 
incidence of splenic cysts varies considerably 
in different parts of the world. Thus they are 
notably infrequent in Iceland and Australia 
Warot), two of the most hydatid-infested 
countries in the world. Finsen gives the Ice 
land statistics as 0.78 per cent. As regards 
Australia a perusal of the voluminous litera- 
ture on this subject bears out Warot’s state 
ment; and Wilson, of Adelaide, states that 
‘in South Australia hydatid cysts of the 
spleen are comparatively rare.” 

In Braquehaye’s recent statistics, 2.6 per 
cent were hydatid cysts of the spleen. 

Without going deeper into this matter one 
may safely take D.vé’s figure of 2.1 per cent 
as to all intents and purposes correct. 

In the Argentine, Vegas’ and Cranwell’s 
estimates of 3.7 per cent must be accepted. 
Albo, of Uruguay, notes that in Montevideo 
Hospitals, from 1908 to 1912, out of 375 cases 
of hydatid cysts, there were three of the 
spleen. He quotes Pena to the effect that in 
the children’s clinic, from 1896 to 1913, out 
of 150 cases operated upon (125 personal) 
there were two hydatid cysts of the spleen. 
his gives us a percentage of about 1 per cent 
for Uruguay. The combined South American 
statistics (Argentine and Uruguay) work out 
at 2.3 per cent, i.e., approximately the same 
as those of Dévé. Greenway’s statistics for 
Argentina show 2.14 per cent for the spleen. 

On the continent of Europe, Trinkler has 
pointed out that whereas hydatid cysts of the 


| [compar cysts of the spleen are rare, 


spleen are fairly common in France and Ger- 
many—most authors think more so in the 
latter country (Lainé, Warot, Martin)—Rus- 
sia should be accorded the first place in this 
respect; for, though in his list of 70 cases 48 
came from France and Germany and only 7 
from Russia, yet the latter obtained in a 
period of 5 years, while the former went back 
to 1790. Fowler’s combined statistics (1922) 
showed 191 reported cases up to 1894. 

This relative world-infrequency of hydatid 
cysts of the spleen is not surprising when we 
reflect that the liver-filter stops 75 per cent of 
the hexacanth embryos and the lung-filter an- 
other 1o per cent, so that only 15 per cent are 
left to develop into cysts in other parts of the 
body. Moreover not every embryo survives; 
on the contrary most of them fall by the way- 
side, for man is not by any means a favorite 
secondary host of the tania echinococcus. 

The route of invasion is now conceded to 
be via the blood stream, though Gangolphe 
taught that the lymphatic one obtained. The 
latter is quite unproven, and the possibility 
thereof rests on two cases, one of Dévé’s 
(primary hydatid cyst of a mediastinal lymph 
gland) and one of Dufau’s, quoted by Roche, 
in which an hydatid cyst was found in the 
interior of an inguinal gland in a female in 
1892, who also had an hydatid cyst of the 
liver. This was probably a case of contem- 
poraneous primary development of cysts in 
the liver and in the inguinal gland. The latter 
cannot have been secondary to the former, as 
though hydatid sand might have gained ac- 
cess to the inferior vena cava by rupture, the 
elements contained—brood capsules and sco- 
lices—would have fetched up in the pul- 
monary capillaries. The latter will transmit 
the hexacanth embryo, but not the scolex, 
which is five or six times as large. 

The somewhat fantastic theory has been 
championed by Cras, and passively accepted 
by subsequent authors, that the larve may 
migrate upstream by a sort of reflux into the 
spleen from the portal vein. Vegas and Cran- 
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well have pointed out that if this actually 
were so, one ought to find as many primary 
hydatid cysts in the spleen as in the liver. 

Again, Chachereau has been at pains to 
suggest another weird route, and thinks that 
the embryos, with truly malignant ingenuity, 
bide their time, and instead of perforating the 
gut high up, wait until they have arrived at 
the rectum and can take advantage of the 
fact that they can thereby short-circuit the 
liver and lung filters and arrive at the heart 
via the hamorrhoidal veins. 

One is prepared to admit the hardiness of 
the parasite after reading Leidy’s account of 
living brood capsules in a hydatid cyst the 
host of which—a dissecting room subject 
had been pickled for months in zinc chloride: 
but the above mentioned conduct of the em 
bryo strikes one as, tosay the least, improbable. 

Finally Mariau has observed, in the newly- 
born, small veins passing from the splenic 
flexure of the colon to the lower pole of the 
spleen another back door for the irrepressible 
embryo! But why look for bizarre methods of 
attack when the simple one is so obvious? The 
hexacanth embryos with a loss of 85 per cent 
of their effective strength arrive, via the liver 
and lungs, at the left heart, whence the 15 
per cent of survivors are distributed through- 
out the body. Seeing that, for mechanical 
reasons, the brain takes the first toll of these, 
and that both the kidneys and muscles and 
connective tissue take precedence over the 
spleen (DCvc), 2.1 per cent is a very fair share 
for the latter, which, qua primary hydatid 
cysts, in order of frequency of organs involved, 
comes fifth in the adult and sixth in the child 

Divi 
HISTORICAI 

All the earlier cases were regarded as post- 
mortem rarities. Berthelot appears to have 
reported the first case in 1790. In 1808 Lii- 
derson added another. But the condition was 
almost unknown before 1821, when Morgagni 
published his (autopsy This was fol- 
lowed by Barret’s case, also a postmortem 
observation, in 1827. Other cases were re- 
corded by Degaille in 1850, Voisin (autopsy 
record) in 1852, Davaine in 1860, and Mag- 
delain in 1868. Besnier in 1875 brought the 
subject up to date, and Lefévre’s thesis ap- 


Case. 
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peared in the same year. 


In 1876 Brault 
published his case, in which “‘hydatident 

obtained; postmortem it was found that an 
enormous hydatid cyst of the spleen liad 
ruptured into the transverse colon. Vari- 
ous theses rapidly followed—Le Noél, 15709; 


Lainé, 1888; Casanova and Trinkler, 1&2: 
Cras, 1896; Roche and Vanvert, both in 1897; 
Baraduc, 1808. 

In 1889 Quénu recorded a case successfully 
treated by the transpleural route, and Le; 
vost one which recovered after being twice 
tapped. Dieulafoy’s two lectures at l’Hotel 
Dieu were delivered in 1899, and remain to 
this day a classic on this subject. He repor 
two personal cases. 

Apparently in Germany only five cases 
hydatid cyst of the spleen had been report 
up to 1889, of which three were by Madelung 

ISSS). 

Trinkler collected 70 cases, including his 
own, which recovered after operation in two 
These were all the cases known up to 


stages. 
ISOL. 

Cras’ thesis was based on 14 cases, including 
two personal ones. The first patient recoy 
ered after incision and drainage. The second, 
who had a suppurating hydatid cyst of the 
spleen which perforated the diaphragm, died 
after a transthoracic drainage operation. 

Roche’s thesis was based on two previously 
unpublished cases of hydatid cyst of the spleen 
from Marseille. The first patient recovered 
after marsupialization of the cyst. 

CLASSIFICATION 

Since the appearance of Dieulafoy’s master 
ly articles in 1898, his classification of hydatid 
cysts of the spleen into cortical, central and 
juxtasplenic, has been universally accepted 
by all subsequent authors (Scherb has added 


the abdominothoracic form). Likewise his 
types— ascending (immobile) and descending 
(mobile). 


From a surgical point of view we may, with 
Segond and Potherat, divide hydatids of the 
spleen into three groups: 

1. Those containing much fluid but few 
daughter cysts; 

2. Those packed with vesicles; 

3. Suppurating cysts. 
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Martin in 1908 described in detail the va- 
rious anatomicopathological and clinical forms 

follows: 

The anterior cyst (gastrosplenic), fre 
suent (vide Chaintre and Casanova); 

b. The posterior cyst pancreatic splenic 
vide Gallozi and Hahn 

The superior cyst, which often contracts 
dhesions with the left lobe of the liver and 
diaphragm (vide Chaintre) ; 

|. The inferior cyst. Common. Adhesions 
vith small intestine (vide Sokoloff, Brault, 
Lacas-Championiere) ; 

e. The parietal cyst. Secondary infection 
from trauma often occurs, and the contents 
may become purulent or bloody. 

There is no general consensus of opinion as 
to the relative frequency of Dieulafoy’s forms. 
lhus Davaine regards the cortical as the most 
usual one, and of course Bland-Sutton con- 
curs, believing as he does that the subperitoneal 
connective tissue is the selective habitat of 
the parasite in man. 

On the other hand Mortureux, Dieulafoy, 
Hanot and Hahn regard the hydatid cysts of 
the spleen as ‘“‘usually a central tumor, with 
surrounding compensatory splenic hypertro- 
phy.” 
Practically, however, it is not of great im- 
portance whether the cyst begins as a central 
one and is subsequently ‘‘externalized,” or 
whether it originates superficially and sub- 
sequently penetrates into the substance of the 
spleen. 

The juxtasplenic cysts are usually of sec 
ondary origin. 

COURSE AND SYMPTOMS 

The early development is insidious, and 
the evolution very slow. Symptomless ab 
dominal enlargement is often the cause of the 
patient seeking medical aid. Thus Quénu’s 
and Duval’s patient considered herself preg 
nant. It is only where pressure on the sur- 
rounding organs occurs, owing to the increas- 
ing size of the cyst, that pain is complained 
of. The entire course may be symptomless 

Kehlberg, Wilde). 

Generally speaking the symptoms are ab- 
dominal in the descending type—dyspep- 
sia, nausea, vomiting, vague intra-abdominal 


pains, a sense of heaviness in the abdomen, 
symptoms of intestinal obstruction (Soko- 
loff); and thoracic in the ascending type 
dyspnoea (15 per cent in Trinkler’s 70 cases), 
symptoms of pleuropneumonia (Durozier), 
etc. These symptoms are, of course, common 
to all cysts of the spleen (blood and lymph 
cysts as well as hydatid cysts). 

Pain in some form, however, according to 
Dieulafoy, is usually one of the earliest symp- 
toms. It may be so severe as to suggest 
tabetic crises (Chaintre). It may simulate 
intercostal neuralgia (Concetti). It may be 
absent from beginning to end (Bezangon). 
Other symptoms which have been noted are 
a change of character and neurasthenia (Cras), 
mild icterus (Bourdel), hematuria (Kuehn), 
local “crawling’’ sensations (Reboul), also 
the impossibility of lateral decubitus (Roche 
and others). 

Frequently symptoms have appeared only 
after trauma, as in the cases of Ikawitz, 
Vivenza, Leprévost, Roche (postmortem). 

The general condition of these patients is 
notoriously good, and may be a factor in 
arriving at a correct diagnosis. 

Whatever the form of the tumor, the cyst 
itself is absolutely spherical (Dieulafoy), and 
compensatory hypertrophy of the spleen ob- 
tains analogous to that which Hanot, Hahn, 
and Pontick have described in the case of the 
liver, so that even after the removal of a large 
cyst, what is left of the splenic pulp often 
weighs much more than a normal spleen does. 
In Sneguirew’s case the spleen was three 
times as large as normal. 

Ultimately suppuration of the cyst with 
inflammatory adhesions to neighboring or- 
gans, and perforation of the diaphragm with 
the result of sudden death or perhaps evac 
uation via a bronchus, or into the stomach 

“hydatidemése” ), intestine ( “‘hydatiden 
terie’’ of Dévé), or abdominal cavity may 
occur. In case of traumatic rupture of a 
fertile, non-infected cyst, secondary abdom 
inal insemination may be expected. Very 
rarely external rupture has been observed 
(Warot, Brault). 

According to Litten (cit. Moynihan) cal 
cification of the walls of splenic cysts is rather 
common. Vide also Gérin-Roze and Bougle. 
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Cases of spontaneous cure have been re- 
corded (Bastian, Vegas and Cranwell, and one 
in Barts’ Hospital reports, vol. viii, p. 180). 


DIFFERENTIAL DIAGNOSIS 


The differential diagnosis is from: 

1. Non-parasitic cysts of the spleen (true 
and pseudo-cysts, vide Fowler and Powers), 
which themselves are only distinguished from 
other splenic tumors by the presence of fluc- 
tuation (Mosler cit. Trinkler). Solid tumors 
of the spleen—the various forms of spleno- 
megaly, malaria, leukemia, etc. (Picoud and 
Ramond): primary carcinoma or sarcoma 
of the spleen, of which 43 cases have been 
recorded to date according to Fowler (vide 
Gaucher, Debove, Wichselbaum, Jepson and 
Albert, Council, Jepson, Deaver, Bush, Fried 
rick, De Renzi, Solis-Cohen and Riesman, 
Goldstein). Primary tuberculosis of the 
spleen (Rendu and Widal, Lefas, Moutard- 
Martin, Guiliani). Dermoid cysts (Andral): 
two dermoid cysts, and go cases of genuine 
and false non-parasitic cysts of the spleen 
have been reported in the literature to date 
(Fowler). 

2. Tumors of the kidney and floating kid- 
ney. Potain mistook a hydronephrosis for a 
splenic cyst, and Gérard-Marchant a renal 
cyst for a splenic one. 

3. Pancreatic cysts, lymphatic cysts of the 
great omentum and retro-omental pseudo- 
cysts (Bolognesi, Pomiselli, Arzela). 

4. Cysts of the pelvic connective tissue. 

5. Ovarian cysts, dermoid and _ others 
(Cabannes). 

6. Mesenteric cysts (vide Braquehaye, 
Tillaux and Tomiselli) of which the signs are 
excessive mobility, a sonorous sound between 
abdominal walls and tumor, and another 
above the pubes. 

Hydatid fremitus is rare—more so accord- 
ing to Martin than in hydatids of the liver— 
and not pathognomonic (Cardarelli, Jones). 
It was noted in the cases of Jachard (cit. 
Mortureux), Magdelain, Trinkler, Tédenat, 
Martin, Zak. Maselli noted it in a distended 
urinary bladder. 

The complement-fixation test, when the 
cyst is active, is positive in about go per cent 
of cases. 
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Casoni’s Intradermal Test. Pontano re 
gards Casoni’s intradermal test as a very sen 
sitive and reliable test in man. 

It was positive in 84 per cent of his cases, 
against 66 per cent by the subcutaneous test, 
and 50 per cent by the complement-fixation 


test. In only 4o per cent of cases did he find 
that eosinophilia was increased. The presence 
of eosinophiles is confirmatory evidence only 
of hydatid disease (Sabrazes, Tuffier and Mil 
ian, Memmi, Darguin and Tribondeau), and 
may occur with splenomegaly in the absenc: 
of hydatid disease (McDonald and Shaw). To 
the long list of conditions in which it is found 
there must now be added—as Legue and 


Astraldi have recently shown—senile enlarg 
ment of the prostate. 

Fernandez Ithurrat advises that four bio 
logical tests be made: the complement-fixa 
tion, the complement-fixation with unheated 
serum, determination of eosinophilia, intra- 
dermic reaction. He regards the intradermic 
as the most sensitive and rapid diagnosti 
method. 

Pasquale del Torto regards the complement- 
fixation test as the most exact but advises 
that the intracutaneous reaction (the tech 
nique of which is easy) should also be em 
ployed. panera 

TREATMENT 

This is purely surgical, and the choice lies 
between: 

1. Aspiration with or without the injection 
of parasiticides—mentioned only to 
demn. (For death after puncture vide Chauf- 
fard, Gaillet, Rambeau, Harley.) 

2. Marsupialization and drainage. Un- 
satisfactory, in that it is so often followed by 
chronic fistula and postoperative herniz. 
Thus, of Casanova’s eight cases, only one 
resulted in a satisfactory cure. It is, how 
ever, the operation of choice in suppurating 
cases where, as the result of dense adhesions, 
splenectomy is impracticable. 

3. Exosplenopexy. It is conceivable that, 
under rare circumstances, this procedure may 
have a limited field of usefulness. But the 
description by its principal advocate, Villar, 
leaves one surgically cold. Jaboulay, who 


con 


had used a similar technique for goiter, tried 
it on the spleen in 1893, but had to resort to 
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splenectomy because of hemorrhage. In 1894 
he tried it again. His patient died of phlegmon 
of the neck. There are six reported cases of 
this operation: Jaboulay, 1894; Houzel, 1897; 
Baudrimont, 1897; Qucnu and Baudet, 1895; 
Villar, two cases, 1894 and 1895, his earlier 
case (leukopenic spleen) dying from hzemor- 
Out of these six cases there were two 
complete cures—those of Houzel and Qutnu 
nd Baudet. (Vide also Bender and Hayden.) 
,. Capitonnage of Delbet, who had one 
cessful case. Impracticable in some cases, 
i.e., cysts in a high position or with calcified 
walls, and contra-indicated in suppuration. 

Extirpation, i.e., amputation. Suitable 
for juxtasplenic cases only. 

Splenectomy. Has been condemned as 
too radical by some of the older authorities 
Chaintre, Besnier, Mortureux, Cras, Blum, 
Poulet, Roche). Also by Warot (usually), by 
Finkelstein, and by Vegas and Cranwell—the 
two latter very high authorities. 

Martyn-Jordan has perhaps written the 
most eloquent plea for conservatism, and 
shows that a partial splenectomy (limited to 
the lower half of the spleen) is a safer opera- 
tion in dogs than splenectomy. It is on the 
other hand accepted as the operation of 
choice, at any rate in the absence of infection 
or dense adhesions, by Hahn, Driaucourt 
when cyst is intrasplenic and spleen mo- 
bile), Winckel, Vanverts, Jonnesco, Jordan, 
Février, Hartmann (when spleen is mobile), 
Dieulafoy, Casanova, and most recent auth- 
ors, for only thus can we be sure that recur- 
rence will not take place from an overlooked 
second cyst, and anticipate a rapid recovery. 
This tendency to the more radical operation 
is natural, for, as the result of the many suc- 
cessful cases of splenectomy for various con- 
ditions, e.g., haemolytic jaundice in recent 
years, few will nowadays deny Dieulafoy's 
dictum that ‘‘splenectomy causes transitory 
blood changes only.” Incidentally, congenital 
absence of the spleen is not a serious handicap 
McLean and Craig). 

[t is only right to mention that some 
authors hold different opinions (Gachet and 
Pachon, Beau, Charrin, Pitts and Ballance, 
Lewerenz, Ascoli). In this connection one 
might mention the observations of Steuben- 


rnage. 
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rausch, who found splenic nodules scattered 
throughout the peritoneum of patients on 
whom splenectomy had been done a year or 
two previously, i.e., compensatory hypertro- 
phy of accessory spleens.'- Macht and Finesi- 
luer have recently shown that in rats the 
muscular integration is improved, if anything, 
after splenectomy. 

All Trinkler’s splenectomy cases recovered 
except that of Koeberle, and here previous 
tapping was partly responsible for the result. 

In 1867 Pcan reported a successful splenec- 
tomy for cyst of the spleen, but according to 
Roche this was not an hydatid cyst, though 
Vanverts classes it as such. 

Koeberlé’s splenectomy for hydatid cyst 
was the first recorded case (1873). His pa 
tient died. Successful cases were shortly 
after reported by Credé, Thornton, Fehleisen, 
Wright (3 cases), and Mas, 1889 (the first 
successful Spanish case). 

Among Cras’ 14 cases of hydatids of the 
spleen (1896), one (obs. 11 Hahn) was treated 
by splenectomy and recovered. 

Vanverts, the first great advocate of splen- 
ectomy for this condition, reported, in 1897, 
18 cases with 15 recoveries, i.e., a mortality 
of 16.5 per cent, and states that the ‘sup- 
pression of the functions of the spleen causes 
no danger in man or animals; its functions are 
probably assumed by the lymphatic glands 
and the bone marrow.” 

Février (1901) adds three (Moulonquet, 
Carnabel, Slavcheff) to Vanverts’ list; of these 
21 cases 18 were cured—mortality 14.3 per 
cent. 

In 1901 Leonté, of Roumania, reports 12 
cases with 8 cures—an unusually high mor- 
tality. 

In the same year T¢denat quotes Hahn’s 7 
cases with 5 cures; and Muscatello, whose 
mortality was 14.2 per cent—compare Tro- 
finioff’s mortality of 28 per cent for incision 
and drainage. One of his personal cases re- 
covered after splenectomy, the other was 
treated by incision and drainage, and rupture 
into a bronchus occurred. 

Villar in 1903 writes of splenectomy as the 
operation of choice, and, with Jonnesco, ad- 


1Cit. J. F. Connors. Ann. Surg., 1922, Ixxvi, 786. Vide, also, H 
Eggers. 
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vises the surgeon to stand on the right side of 
the patient during the early stages of the 
operation. 

Jordan, 1903, reports a successful case of 
his own and abstracts 17 from literature with 
15 cures, a mortality of 11.8 per cent. 

Warot (1905) gives the mortality as 11.1 
per cent in 45 cases (Vanverts 18, Villar 2, 
Dieulafoy 1, Driaucourt 3, Jordan 17, Hart- 
mann 1, personal 2, Poncet and Delore 1), 
but as in this list the cases of Mas, Hahn, 
Sneguirew, Richelot and Hartmann are re 
duplicated, appearing as they do in the pre- 
vious lists of both Vanverts and Jordan, 
Warot’s list should read “4o cases with 5 
deaths,” i.e., a mortality of 11.5 per cent. 

Granowsky, in 1905, reported one case of 
splenectomy for hydatid cyst of the spleen 
with recovery. 

In 1906 von Schmarda reports a successful 
case, and mentions 26 splenectomies from 
literature in addition to another (unpublished) 
case similar to his own. 

In 1908 Johnston, of Richmond, Virginia, 
cited 8 successful cases reported between 1900 
and 1908 (Carnabel, Delore, Slavchev, Trico- 
mi, Latarjet, Jordan, Giannettasio, von Heri 


zel). Of these I have been unable to locate 
the last, and the first five are included in 
Warot. He gives the mortality, up to 1908, 


as 17.8 per cent. 

Martin in 1908 reports three splenectomies 
for hydatid cysts of the spleen with two 
deaths. 

In 1911 Biondi reported a successful case, 
and Froelich another in 1913. Fowler in the 
same year quotes Bergman's the 
second successful one of splenectomy for hy- 
datid cysts of the spleen, and states that up 
to 1890 there were 58 records of solitary hy- 
datid cysts of the spleen reported, and that 
other organs were affected in 42 of them. He 
gives the mortality of splenectomy as 17 per 
cent. The same author, writing in 1922, gives 
the mortality in 48 splenectomies for hydatid 
cyst (Finkelstein 46, Sherren 1, Hitzrot 1) as 
15 per cent. 

Finkelstein (Russia), 1914, reports two 
personal cases of splenectomy for hydatid 
cysts. 

Sherren reported a successful case in 1914. 


case as 
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Edelman of New York performed a success- 
ful splenectomy for hydatid cyst in 1921 

Mei, from his experience among the Bed 
ouin tribes in North Africa, prefers marsupial- 
ization. 

The case, reported in 1922 by Lubbers «and 
Noordenbos, of splenectomy for hydatid cyst 
of the spleen, died. 

Thus we have 56 cases: Moulonguet 1, W 
40, Granowsky 1, von Schmarda 1, Johnston 
2, Martin 2, Biondi 1, Froelich 1, Sherre: 
Finkelstein 2, Lubbers and Noordenbo 
Edelman 1; of these 8 died, a mortality 
[4.3 DEF CEN. 

This mortality is reasonable, and by « 
ful be still furt 
reduced, probably to the figure suggested 
Mayo in 1913 for splenectomies in genet 
1.e., |! per cent. 

Partsch has pointed out that most fatalities 
after splenectomy are due to haemorrhage as a 
result of adhesions, and that only the indu 
tion of pneumoperitoneum can give a cleai 
con eption of the extent of such adhesions. 

It is only right to add that, while investigat 
ing the subject on the occasion of the recent 
visit to South America under the auspices o! 
the Clinical Congress of the American Colles 
of Surgeons, I found that the majority of th 
leading surgeons in Argentina and Uruguay 
and they are all experts in the matter of 
echinococcosis—were by no means wedded to 
splenectomy as a routine treatment for hy 
datid cysts of the spleen. On the contrary, 
they reserve this procedure for cases of mul 
tiple cysts of the spleen, or those in which the 
spleen was practically destroyed by one enor- 
mous clean cyst. Smaller clean cysts they 
preferred to treat by the method 

Lagos Garcia reported, in 1908, five cases 
in children so treated), and suppurating cysts 
by marsupialization. 

The use of Finochietto’s aspirator is still 
regarded as sub judice. In two cases (both 
hydatid cysts of the liver) in which I saw it 
used, a considerable amount of fluid escaped 
around this enormous trocar as it was plunged 
in. Extreme care had been taken to pack off 
the field, but some contamination of the lips 
of the wound may undoubtedly occur in such 
cases. 


selection of cases could 
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closed 
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Fig. x. 
I 1. Hydatid cyst of spleen; ascending type. (After 
Dieulafoy. Les kystes hydatiques de la rate. Paris 1898 
Hydatid cyst of spleen; descending type. (After 


D foy. 


HYDATID CYSTS OF THE SPLEEN IN AMERICA 

Lyon’s list of 241 cases of hydatid cysts up 
to July 1, 1901, incorporating the previous 
ones of Osler and Sommer, included g of the 
spleen, i.e., 3.7 per cent. 

Up to the present date, out of some 200 
subsequent cases of echinococcosis which I 
have collected from North American litera- 
there have been only three reported 
cases of hydatid cyst of the spleen—one by 
Cahana in 1917, one by Jones in 1920, and 
one by Edelman in 1921. To these I now add 


four previously unpublished cases. 


ture, 


CasE 1. Courtesy of Dr. H. H. Sherk, of Pasa- 

California, 1907. Danish female, age 22, 
nurse, 4 years in America. Diagnosis: ovarian 
cyst. At first operation, three large omental cysts, 
the size of a cocoanut and full of daughter cysts 
were removed; at second operation, a mass con- 
sisting of three large splenic cysts, the size of fetal 


head. Marked hydatid intoxication. Marsupial 
ization, prolonged suppuration, ultimate complete 
cure. Diagnosis verified by Dr. Stanley P. Black, 


of Los Angeles. 

CASE 2 (courtesy of Dr. M. Isnardi of San Fran 
Basque shepherd, age 30, 6 years in Amer- 
ica, was operated on in 1913 for hydatid cyst of the 
This case was again operated on by Dr. 
Rixford, in the temporary absence of Dr. Isnardi, 
for a recurrence in 1916; on this occasion the cyst, 
full of daughter cysts, had ruptured into the ab- 
dominal cavity. Marsupialization. Recovery. Eo- 
sinophilia 17 per cent. 


Cisco). 


spleen. 
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Hydatid cyst of spleen, illustrating the spherical 


Fig. 3. 
form of the hydatid cyst, and the compensatory hyper 
trophy at poles of the spleen. (After Dieulafoy. 


CASE 3. 10917. Postmortem case in the practice 
of Dr. Stanley P. Black, the late well-known path- 
ologist of Angeles. Because of Dr. Black’s 
untimely death I have been unable to secure details 
of this case beyond the fact that it came from 
Southern California, that the patient was a for- 
eigner, and that hooklets were demonstrated. 

CASE 4. 1921. Private communication from Dr. 
W. A. Downs of New York. Italian man just ar 
rived in America. Solitary echinococcus cyst of the 
spleen. Operation. Recovery. 


Los 


Thus 16 cases of hydatid cyst of the spleen 
are all that have been reported in the entire 
literature of North America to date, so I think 
that my statement at the beginning of this 
paper, that hydatid cysts of the spleen are 
actually rare in America, is justified. 


ABSTRACT OF CASE REPORTS 


I append here brief abstracts of 50 cases of 
hydatid cysts of the spleen. The first 17 are 
historical, and are here included because they 
are constantly quoted, often without chapter 
and verse, and are not particularly easy of 
access. The rest are of comparatively recent 


date, i.e., since 1900. 


Degaille Male, age 22; diagnosis 
Opened by caustic potash. Death 
\n example of the 


CASE 1. 1850. 
“cold abscess.” 
12 days later from infection. 
old method of treatment. 

CASE 2. 1868. Skoda Severe 
pain necessitated the frequent injection of morphine. 
Puncture. Hooklets demonstrated. Severe hydatid 
reaction. Two subsequent punctures with injection 
of iodine. Recovery. A happy result from treat- 
ment which is now obsolete. 

Case 3. 1870. Durozier. Spleen one vast hydatid 
cavern; cyst had opened into bronchus (compare cases 
of Deboue, Lafargue. and Malassez and Martin). 

Case 4. 1876. Brault. Male, age 57. Severe 
Postmortem, enor- 


Male, age 40. 


intractable diarrhoea and death. 
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mous hydatid cyst of spleen, full of degenerated 
daughter cysts, opening into transverse colon. Ad- 
herent to liver. An example of “‘hydatidenterie.” 

CASE 5. 1883. Blum (Mortureux obs. 1). Enor- 
mous hydatid cyst of spleen. Symptoms of intestinal 
obstruction. Full of daughter cysts. Marsupializa 
tion. Two months later fistula persisted. This man 
lived and slept with cats and dogs. 

Case 6. 1884. Bourdel. y, age 11. Three 
years mild icterus. Spleen reduced to a shell, pulp 
practically absent and replaced by two hydatid 
cysts. Mesenteric and prevertebral lymphatic 
glands enormous. Here the excessive development 
of the abdominal lymphatic ganglia apparently sup- 
plemented the splenic functions. 

CASE 7. 1888 Dieulafoy. ; 
Spleen free from adhesions and low in abdomen. 
Enormous hydatid cyst of spleen pushing up the 
diaphragm. Cyst adherent to spleen only at hilum. 
Marsupialization. Recovery. 
splenic and consequently the spleen was respected. 
\n example of the ascending ty 

CASE 8. Dieula 
dullness at fifth rib instead of 


soy, 


ISd50. M ile, age A2 


+ 


This case was juxta 


pe. 

Tet U r - limi 7 
toy. pper limit ol 
third, as in Case 7. 
Enormous cyst of spleen in a male 


15558-15589 


whose 


¢ 
condition was good. Splenectomy. Cure. An ex 
ample of the descending type. 
CASE 9. 1888-1889. Case of Arnozan, cit. Dieu 


lafoy. Illustrates the compensatory hypertrophy 
which obtains in the nic pulp in such cases 
(Compare cases reported by Robert, Jayle, and 
Sneguirew.) 

CASE Io. Man, age 6r. 
cyst herniated through abdominal skin red 
over prominence. Incised, clear fluid and daughter 
cysts escaped. The tumor, the size of a fetal head, 
reached down to the iliac fossa. Incision and drain- 


— 
Sp Le 


1889. Lainé Part of 


wall, 


age. Two communicating apartments in cyst. This 
cyst would shortly have burst externally. 
CASE 11. 1892. Hope Grant, female, at age of 


18, had a large splenic tumor. At the age of 20 “ 
chambersful” of watery fluid came away and the 
tumor almost disappeared. Ten years later four 
cysts were passed per rectum; still small splenic tumor. 

An example of ‘‘hydatidentrie.”’ 

CASE 12. 1892. Maclaren. Enormous hydatid 
cyst of spleen. Tapped. Cyst contained 12 pints 
of fluid in which scolices were demonstrated. Five 
weeks later operated in No bleeding. 
Membranes removed and cyst drained. Depth for 
a long time more than 12 inches. Sinus remained 
2 months later. No anexsthetic at second stage of 
operation, as incision of spleen or liver is painless. 
Also no danger of dissemination. 

CASE 13. 1893. James Oliver. Female from New 
Zealand. Cyst adherent to anterior abdominal wall 
from pubes to 2 inches above umbilicus, and attached 
by a pedicle to lower border of spleen. The shape 
of a Florence Flask. Contained many daughter 
cysts. A juxtasplenic cyst. 

Case 14. 1894. Trinkler. Female, age 46 
eral debility and night sweats. Children 13, 


two 


two stages 


Gen- 
mis 
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carriages 3. 
meters below 


Splenic tumor extended 13.s iti- 
the ribs. Mental deranger 6 


months. Tumor mobile like those of omentum 
Hydatid fremitus. Operated upon in two ges 
No succinic acid or sugar. Many daughter ts. 
Drainage. Infection. Urticaria. Three 1 ths 
later fistula persisted. Illustrates the disady ge 
of marsupialization. 

CASE 15. 1895. Casanova. Female, 


Splenic tumor 4 years. Cyst adherent to om im 
and full of daughter cysts. Cyst sprung fro ft 
border of spleen. Incision, resection of part 


and marsupialization of rest. Discharge caused in 
tense skin irritation. Fistula 2 years and 4 n hs 


afterward. 
ization. 
CASE 16. 


Illustrates the poor results of mars 


Sneguirew (Moscow). 1895. A j 
Splenic artery wounded during 
cleation, and, after a jet of steam had failed to stop 
hemorrhage, splenectomy had to be resorted t 
CASE 17. Roche. Tumor appear 
region of spleen after a violent fall in 1889. Symp 
toms of rupture appeared but soon cleared up. They 
recurred in Dyspncea. Rupture. Hooklets 
demonstrated. \ 


splenic cyst. 


1597. 


1590. 


Severe reaction and urticaria. \ 


supialization, and cyst packed with gauze. Ur 
ticaria and suppuration followed with discharge of 


daughter cysts. Recovery. Illustrates the influence 
of a locus minortis resistenltie, which has been me! 
tioned by Verneuil, Danlos, Kirmisson, Magdel 
Leprévost and Vivenza. 


CASES OF HYDATID CYST OF THE SPLEEN THAT 
HAVE BEEN REPORTED SINCE 1900 
Case 18. Tédenat (Montpellier). r901. Shepherd 


age 33. Splenic tumor size of two fists. Spleen 
weighed 1825 grams and contained 20 hydatid cysts 
Some adhesions. Splenectomy. Recovery. 

Case 19. F. Villar, 1903. Patient had been 
operated on in 1900 for hydatid cyst of liver. Now 
has multiple abdominal cysts, two in spleen and 
one in pancreas. Operation: excision of 12 hydatid 
cysts of mesentery and omentum. Through separate 
paracostal incision spleen was exposed, adherent to 
diaphragm. Section of splenic vessels and subtotal 
splenectomy, small shell adherent to diaphragm 


leit. Marsupialization of small remnant of splenic 
cvst. Pancreas, capitonnage of Delbet. Discharged 


cured a month later. 

CASE 20. F. R. Seagar, 1903. Boy, age 11. Mass 
in region of spleen 4 months, larger after meals and 
at night. Complained of ‘“‘stitch.”” Operation: two 
thirds of anterior surface of spleen occupied by a 
shining vellowish tumor. One pint of clear fluid 
drawn off. Thick cyst wall shelled out. No daugh 
ter cysts were found. Marsupialization was done. 
Recovery. 

CASE 21. Delore and Poncet. 1903. Female, age 
25. Hydatid cysts of spleen, pelvis, and omentum. 
Splenectomy. Recovery. Spleen weighed tr1oo 
grams. Hooklets demonstrated. 
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“laa . 
1. Hydatid cyst of the spleen, showing daughte1 
n situ. (From Hydatid Disease by James Graham!. 
Case 22. S. Ceraulo. 1904. Solitary hydatid 


st of spleen in a female from Palermo, age 20. 
ree months pregnant. Tapped. Recovery. 
Case 23. Ceraulo. Boy, who recovered 
ym an hydatid cyst of the spleen that had been 
| ped. 
Case 24. Scherb (Algeria). 
le with enormous tumor in left flank which had 
n diagnosed as a malarial spleen. Practically 
symptoms except compulsatory left decubitus. 
Slight fever indicating in- 
tion. Scherb diagnosed hydatid cyst of the spleen 
ascending type. Operation: incision and _ lips 
ed to wound, 12 litres of fluid evacuated: resec- 
1 of tenth rib and suture of diaphragm to thoracic 
ll. Through-and-through drainage. Recovery. 
Case 25. N. Giannettasio. «905. Primary 
hinococcus cyst of a malarial spleen in a female, 
38. Splenectomy. Spleen weighed 850 grams 
| contained 6 litres of pus. Recovery. 
Case 26. L. Granowsky. 1905. Female, age 14. 
in and swelling under left costal arch 6 months. 
rticaria. Tumor size of baby’s head. No daughter 
sts. Splenectomy. Recovery. Typical lamina- 


age 13, 


1904. Indigenous 


ed by permission of the publishers, Young J. Pentland, 


ondon 
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SPLEEN 
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lig. 5. Hydatid cyst in hilum of spleen 
Barthelomew’s Hospital). (Taken from Tumor 
ind Malignant by Sir John Bland-Sutton 


Museum of St 


Innocent 


Postope rative increase of leuco 


20,000 and of red blood cells by 


tion of cyst wall. 
cytes trom 5,000 to 
500,000; proportion normal again on tenth day. 
Granowsky likens the hydatid urticaria to that 
produced by the injec tion of animal \dvises 
splenectomy, and notes that thi changes 
thereafter are temporary only 

CASE 27. Maurice Warot (Algeria). 
male, age 42. Hydatid cyst in 
Operation: incision, 
suture without drainage. 
He prelers simple incision and suture without capi 
tonnage, thinks that marsupialization should be 
reserved for suppurating cysts, and advises splene¢ 
tomy only where spleen is destroyed by cyst, free 
from adhesions, and with clean contents 

Case 28. T. G. Wilson (Australia 1905. Ke 
male, age 39. Pain in left side since a few weeks 
before last confinement (twins). Abdominal swell 
ing which appeared to spring from pelvis. Fluid 
thrill. Diagnosis, ovarian cyst. Operation: hydatid 
cyst of spleen which had become adherent to pelvik 
brim and burst during operation. A second (sub 
costal) incision made and 4 pints of clear fluid 
evacuated and membranes removed. Redundant 
capsule cut away and remnants sewed to parietal 
incision which was closed in layers. Small drainage 
tube for 24 hours. Discharged cured in 3 weeks 


serum 


blood 


1905. F< 
splec n 
removal of membranes and 
Most of spleen destroyed 


C¢ topi 


Reproduced (together with Fig. 6) by pern f the publishers, 


Messrs. Cassell & Co Lid. Londor 








Fig. 6. 


; 
degenerated vesicles and membrane 


Solitary hydatid cyst of the splee n, containing 
From a woman aged 
No symptoms during life to 
Specimen in the Museum of 
\fter Bland-Sutton.) 


54 who died from bronchitis 
draw attention to the spleen 
St. Barthelomew’s Hospital 


otes chronicity of sinuses after marsupialization, 
Not I { f 1 it lizat 
and regards the above method, advocated 20 years 
earlier by Thornton, as the best one for clean cases 
CASE 29. S. von Schmarda. Butcher, age 
37. Hydatid cyst size of man’s head in spleen, and 


1goo. 


one size of fist in left lobe of liver Splenec tomy. 
Recove 3 f 
CASE 3 C. Symington. 1907. Reports an 


hydatid cyst Ol the spleen the size of a billi ird ball 
in a native sullering from tuberculosis. 

Case 31. A. Martin. 1908. 
Fairly movable tumor in region of spleen, omental 
cyst suggested. Operation disclosed pedunculated 
hydatid cyst attached to the spleen. 

CASE 32. A. Martin. Male, age 36. Increased 
eosinophilia. Hydatid fremitus. Operation: four 
hydatid cysts of spleen and five of omentum. Splen- 
ectomy. Death from shock same night. Post 
mortem, hydatid cyst found in thoracic cavity. 

CAsE 33. A. Martin (courtesy of Raymond). 
Feather-maker, age 48. Hydatid cyst of spleen. 
Splenectomy, diaphragm torn in detaching spleen 
which was completely destroyed, pneumothorax, 
death. Illustrated danger of splenectomy in pres- 


Female, age 23 


ence of dense adhesions 
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CASE 34. A. Martin (courtesy of Pauchet n, 
age 38. Tumor size of adult’s head, diagnos 5 
hydatid tumor. Eosinophiles increased. Oper 
hydatid cyst of spleen enucleated. Two years 
splenectomy. Recovery. 

CASE 35. A. Martin (courtesy of Lucas-( 
pioniére). Male, 35, from colonies. Symptor 
tuberculosis. Hard abdominal tumor. Oper 
Hydatid cyst of spleen full of daughter cysts 
supialization, as patient very anemic. Recov 

CASE 36. A. Martin (courtesy of Jonnesco). 
age 52. Puncture, hooklets found. Operatioz 
tic tumor adherent to spleen. Marsupializat 
Recovery. 

CASE 37. Case reported by the Australian 
respondent of the Lancet, 1909. A middle-aged 
got into a fight and died next day. Postmort: 
ruptured hydatid cyst of the spleen was fo 


Spleen reduced to a mere shell. No sympt 
during life. 

CasE 38. J. B. Cristopherson. 10909. Nub 
female from Egypt, age 30. Operation: hyd 
cyst of spleen, broad ligaments, omentum 


mesentery. Daughter cysts and hooklets. ( 
tracted disease in Egypt. 

Case 39. D. Biondi. 1911. Country female, ag 
42. Tumor noticed in left hypochondrium 
childbirth, but no symptoms for 7 years; then hig] 
fever and epigastric pain developed. Pronow 
eosinophilia. Operation: non-suppurating mult 
locular hydatid cysts in spleen, which was adher 
to diaphragm, colon, and the walls of the vena « 
Splenectomy. Recovery. 

CASE 4o. Pieri and Poucel. 1913. Female 
35. Diagnosis, hydatid cyst of kidney. Com] 
ment-fixation test positive. Operation: hyd 
cyst in inferior pole of spleen. Resection and sple: 
sutured. Recovery. Advocates marsupializatio1 
two stages. 


CASES 41-42-43. B. K. 


Finkelstein (Caucasus 


IOT4. Reports three cases of echinococcus cysts 
spleen all males. Iwo recovered and one di 
shock [wo splenectomies and one splenoto1 


Sixty-six personal splenic operations from 19 
1913. In 1909 reported 46 splenectomies with 
deaths. He thinks splenectomy should be done o1 
when cysts are enormous, when there is extens! 
destruction of the spleen, and when the spleen 
displaced and the pedi le twisted. 

Case 44. James Sherren. 1914. Female, age 
Symptoms of tubercular peritonitis with urticari 
in 1909. Splenic tumor 1904. Eosinophiles 1.5 p¢ 
cent. Operation: large white unilocular cyst o 
gastric surface of lower pole of spleen. Adhesions 
to liver, abdominal wall and diaphragm. All other 
abdominal organs normal. Splenectomy. Recovery 
Spleen weighed 3 pounds, 4 ounces, and containe 
100 cubic centimeters of clear fluid in which scolices 
and hooklets were demonstrated. The ascites, diat 
rhoea, and urticaria in 1909 suggest rupture of the cyst 

Case 45. A. Cardarelli. 1919. Female, age 41 
Tumor coming from under left costal margin, ad 

















MILLS: 


ent around umbilicus, moves with respiration. 
lemperature normal; no icterus. Complement- 
fixation test negative. Slight eosinophilia. Patient 

\l except for pain. Aspiration of 800 cubic centi- 

ters of limpid fluid containing some albumin. 
Notes that hydatid fluid is free from albumin except 

r or after death of parasite—the cyst lives on 
yumin. Quotes Calabrese’s case which was as- 
pirated monthly for a year with resulting cure. 
\dvises aspiration with subsequent incision if cyst 
ppurates. Quotes cases proving that hydatid 
mitus is non-pathognomonic qua hydatid cysts. 

Case 46. Zwirn. 1921. Female, age 55. Splenic 
tumor 7 years, now fills left half of abdomen. Very 
little pain. Operation: Sprengel incision. Enormous 
hydatid cyst of the spleen containing 4 litres of 
fluid and many daughter cysts. Lavage with ether, 

nd tight closure. Attached to abdominal wall. 
Wound healed in to days. Advocates total imme- 
liate closure. Two months before operation this 
patient had evacuated, by vomica, clear salty fluid 
ind subsequently pus. 

Case 47. Boinet. 1921. Female, age 60. Born 
in Sicily but had lived long in Marseille. Postmor- 
tem, a large hydatid cyst of the spleen was found 
projecting from the inner surface of the spleen oc- 
cupying its entire thickness, adherent to kidney 
and diaphragm. Fluid clear. About 15 daughter 
cysts, the size of grape seeds. Notes the resemblance 
here to the “‘kyste emerjeant”’ of Mabit. 

Case 48. E. Zak. 1922. Female, age 29. Primary 
splenic cyst with multiple echinococcosis of abdomen 

nd lungs. Anaphylactic symptoms after two mis- 
irriages. Embryos demonstrated in blood stream. 
Hydatid thrill. 


Case 49. Lubbers and Noordenbos (Holland) 
Male, age 26. Splenomegaly ascribed to 
jalaria. Splenectomy. Hydatid cyst of spleen of 


cending type, hardly any splenic tissue left; death 
1 24 hours. Notes that prognosis after splenectomy 
s more favorable in the descending type of Dieula- 
yy. Also that the disease is rare in Holland. 
Case 50. Taddei. 1922. Patient had a large 
hydatid cyst in pelvis, one peritoneal cyst and one 
the spleen. Operation: capitonnage. Avoided 
marsupialization as exposing to secondary infection 
nd postoperative hernia. Advises that no drainage 
tube ever be used, that the formolage of Deve be 
dopted in splenic as in liver cysts, and thinks that 
partial resection of the sac and partial capitonnage 
re advantageous. 
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PLEURISY OF THE HILUM REGION 


REPORT OF A CASE! 


By HAROLD SWANBERG, B.Sc., M.D., Quincy, ILLtNors 
Roentgenologist to St. Mary’s Hospital and Blessing Hospital 


LEURISY or encysted empyema of 
the hilum region is comparatively rare 
and but few cases have been reported. 
Consequently it is not well known and this is 
the reason for-reporting this interesting case. 

Barjon! classifies pleurisy as follows: 

1. Pleurisy of the large cavity which may 
be (a) partial or total dry pleurisy; or (b) 
pleurisy with effusion. 

2. Circumscribed pleurisy (encysted) which 
may be (a) interlobar, (b) diaphragmatic, 
(c) mediastinal, or (d) hilar. 

While pleurisy of the hilum region is un- 
common, there is little doubt but that it 
occurs much more frequently than we imagine. 

Barjon’ states, ‘‘ Anatomically the region of 
the hilus is one of the most complex parts 
of the pleura. In the hilum is a sort of open 
space, found at the junction of the secondary 
diverticula of the pleura. The large pleural 
cavity, the interlobes, the anterior and 
posterior spaces of the mediastinal pleura all 
end in the neighborhood of the hilum. The 
diaphragmatic pleura alone does not show 
direct connection with the open space. 

“This region of the hilum undergoes many 
changes. The hilum itself, the extremities of 
the pulmonary lobes, circumscribe a whole 
series of pleural folds, forming small grooves 
or small potential spaces, which adhesions 
may easily cut off. The adjoining organs, in 
particular the aorta, the artery, pulmonary 
veins, and vena cava, by the compression they 
exercise locally on these pleural layers may 
facilitate the formation of rapid adhesions on 
an inflamed pleura. It is easy to understand 
therefore that in this region small pleural 
diverticula may be isolated and become the 
seat of limited partial effusions. 

‘Causes of infection are not wanting in this 
region—the proximity of the large bronchi 
which bring it into direct communication 


2Barjon, F. Radiodiagnosis of Pleuro-Pulmonary Affections, pp. 13 
and 50. 


with the outer air; the presence of numerous 
tracheo-bronchial, bronchial, and hilum glands 
which are there for the express purpose of 
serving as a barrier to infections, but which 
may, in their turn, transmit them; finally, 
the cesophagus which, through its proximity, 
may become the point of departure of disease 
as in the case observed by Cade and Goyet. 

“All these reasons explain the possibility 
of pleural localizations limited to the hilum 
region. Radioscopy and clinical methods unite 
in demonstrating their existence.”’ 


REPORT OF CASE 


The case reported was referred by Dr. C. A. 
Wells, of Quincy, for roentgenological ex- 
amination on September 21, 1922, with a 
clinical diagnosis of possible pulmonary 
gangrene, and presented the following history: 


Mr. F. L., age 42; white; occupation, piano sales 
man. Father and mother living and well; one 
brother and sister living and well; no familial taints 
nor any history of tuberculosis. The patient’s gen- 
eral health had always been good and aside from 
the milder diseases of children and a mild attack of 
influenza in February, 1920, he had had no illnesses. 
He had always been under weight which never varied 
from 140 to 150 pounds. His habits were good al- 
though he moderately indulged in malted drinks 
in the pre-prohibition days. Venereal diseases were 
denied. 

Present illness. On August 26, 1922, while on an 
automobile trip he was suddenly taken ill with chilly 


sensations but no distinct rigor. He continued his ' 


driving to a nearby town where he remained for 2 
days, returning home by train. He complained of a 
chilly sensation, headache, and sensation of marked 
coldness over his right chest posteriorally. The 
temperature was 10o.degrees F. On August 29, his 
physician was called. At that time he was consider- 
ably prostrated, the temperature being 102 degrees. 
pulse roo, respiration 24. The abdomen was som: 

what distended, with slight pain in the right hypo- 
chondrium. The patient complained of a hacking. 
non-productive cough and a sense of coldness in his 
back, covering an area of 7 by 16 centimeters from 
the fourth rib downward on the right side. Over this 
area a pleural friction rub was thought to be ck 

tected. 


1 Read at the annual meeting, Illinois Section, American College of Surgeons, Quincy, Illinois, December 1-2, 1922. 
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Fig. 1. Pleurisy of the right hilum region, examination 
made 18 days after spontaneous rupture of the abscess. 
September 21, 1922. 


The above symptoms and conditions continued 
with some increase in the non-productive cough and 
slight increase in temperature until the afternoon of 
September 2, when, after a slight chill, his fever 
went to 104 degrees. About 1:00 a.m. the next 
morning, after a very prolonged coughing spell, 
he felt something give away in his chest and he 
coughed up about 2 ounces of a brownish, foetid 
fluid. For the next few days more of this fluid was 
coughed up and the odor appeared more pro- 
nounced, the fluid becoming thicker and more gray- 
ish. The temperature dropped to 100 degrees where 
it would remain so long as the foetid fluid was 
coughed up. When it could not be expectorated, the 
fever would rise after a slight chill. 

The patient was kept confined to his bed for 2 
weeks in positions favoring drainage. After this 
time he was allowed up. A sputum test was made 
for tuberculosis and was negative. The Wasser- 
mann reaction was also negative. On September 21, 
he had his first X-ray examination, the report of 
which was as follows: 

‘Stereoscopic and fluoroscopic examination of 
chest. Left lung: negative. Right lung: there is an 
irregular shaped opacity situated in the right hilum 
region which cannot be separated from the hilum 
itsel’ but is not sharply defined; the lung itself does 
not light up as well as the opposite side although the 
parenchyma appears negative; there is some lagging 
of the right diaphragm. The cardiac shadow is not 





Fig. 2. Same case as figure 1. Note decrease in size of 
right hilum opacity. Patient much improved although still 
expectorating. March 7, 1923. 


displaced and is within normal limits. Conclusion: 
This is one of those comparatively rare cases of 
pleurisy of the hilum region in the hilum open space 
of the pleura. They frequently rupture and empty 
into the bronchi causing a sudden appearance of 
purulent expectoration with extreme foetid breath.” 

Following the X-ray examination the patient 
continued to improve generally. Aside from an 
occasional fleck of blood in the sputum there was 
no frank bleeding until the evening of October 6, 
when, after an unusual hard coughing spell, he suf- 
fered a violent hemorrhage losing about 300 cubic 
centimeters of blood. From this date to November 
13 there occurred 12 separate and more or less 
severe hemorrhages, the largest being about 600 
cubic centimeters in amount. 

On November 23 another X-ray examination was 
made and the right hilus shadow appeared smaller, 
the patient showing considerable clinical improve- 
ment in the interval, although he was still expecto- 
rating. 

The treatment in this case was limited to the 
symptomatic and medicinal. 

Encysted empyema may develop in either 
hilum region, and may be localized in front of 
or behind the hilum. It is due to an infection, 
the origin of which is usually either bronchial, 
glandular, or cesophageal. If sufficiently firm 
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Fig. 3. Same case as figures 1 and 2. Note still further 
decrease in size and density of right hilum shadow, also 
the calcification present. Patient entirely well. June 28, 
1923. 


adhesions have had time to develop early, 
the empyema may remain localized in the 
hilum, develop there and, without progressing, 
undergo resolution, being evacuated spon- 
taneously through the bronchi and rapidly 
cured. At other times it remains localized 
at first in the hilum and then affects the 
interlobe secondarily, becoming transformed 
into an interlobar pleurisy, and still later may 
affect the entire pleural cavity. Therefore, 
hilum pleurisy may precede any form of 
pleurisy, whether total, interlobar, or medias- 
tinal. The true hilum phase is usually short 
and gives only slight local symptoms and may 
easily pass unnoticed. Roentgen examination 
alone detects these localizations, being shown 
by an opacity, the appearance of which de- 
pends on whether the examination is made 
before or after the evacuation into the 
bronchi. Before evacuation, a very distinct 
opaque shadow with well marked outline is 


seen. After evacuation, the contour is less 
distinct, being sufficient, however, to attract 
attention to the hilum. 

In the case reported, if an examination 
had been made before evacuation, we would 
probably have seen the interlobar phase, the 
opacity being much larger and more sharply 
defined. Since the examination was made 18 
days after the first evacuation, the opacity 
was comparatively small and not so opaque or 
sharply defined. The unusual symptom of 
this case was the marked recurring pul- 
monary hemorrhages some weeks after the 
primary rupture of the abscess. 


CONCLUSION 


Pleurisy of the hilum region can be suc- 
cessfully diagnosed only by a combination of a 
careful history with a roentgenological study. 
Without a careful history the increased hilum 
shadow might be interpreted as a mediastinal 
tumor, glandular masses, or limited pulmonary 
lesions. Because of the extreme foetid odor 
such cases may simulate pulmonary gangrene. 
However, in pulmonary gangrene, the feetid 
odor precedes the expectoration, stethoscopic 
signs are more important, and the general 
condition is more serious. 


Note.—After this paper was read, another X-ray ex- 
amination was made on March 7, 1923, and although the 
right hilum was still more prominent and denser than 
normal it was distinctly smaller than at the previous 
examination. In the interval, the patient had been attend- 
ing his business, enjoying fair health, but continued to 
expectorate daily. 

The last heard from him was on June 28, 1923, when he 
reported that about March tr5 he had had three pulmonary 
hemorrhages, each of several tablespoonsful, making him 
very weak. He had continued daily expectorations but in 
gradually decreasing amounts until about 6 weeks ago 
when they ceased. Since then he has felt fine, having fully 
regained his weight and strength. Another X-ray exam- 
ination was made at this time and the right hilum shadow 
showed a marked decrease in size and density, being 
practically normal in outline, although still somewhat 
larger than on the opposite side. The hilum shadow ap- 
peared entirely due to fibrous tissue and much calcification 
The patient also reported that several months ago, when 
expectorating considerably, he consulted a physician in 
another city where he had moved. This physician }ro- 
nounced him tuberculous and advised him to go to a 
sanitarium. A sputum examination was made but proved 
negative for tubercle bacilli. The subsequent X-ray 
examination and history of the case, however, showed no 
evidence of pulmonary tuberculosis. 
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LESIONS OF THE URETER WITH SPECIAL REFERENCE TO 


OBSTRUCTION 


AND INFECTION 


A FActToR IN THE DEVELOPMENT OF CERTAIN FORMS OF NEPHROPATHOLOGY ! 
By CLINTON K. SMITH, M.D., Kansas City, Missouri 


recently has been extremely vague, and 

in those instances where some idea of 
ureteral pathology did exist, not much impor- 
tance has been attached thereto. Of late, how- 
ever, this previous attitude of indifference has 
given way to an increasing tendency to regard 
the status of ureteral drainage as the key to 
the solution of a large percentage of nephro- 
pathic problems. 

In this discussion, I wish to include only 
the common types of obstruction and ureteral 
infection. Ureteral stone, tuberculosis, and 
cancer I shall not include; they are each dis- 
tinct and separate problems. 

With this limitation in mind, I shall discuss 
the several phases of ureteral disease, and 
present brief case histories and roentgeno- 
graphic illustrations which I consider rep- 
resentative of the common types of ureteral 
lesions, showing, in contrast, early and late 
involvement. 

For the purpose of this discussion it is con- 
venient to classify ureteral lesions as obstruc- 
tion or infection, according to the predominat- 
ing pathology. 


i [or general idea of ureteral lesions until 


URETERAL OBSTRUCTION 


Under this classification I shall include all 
forms of ureteral narrowing, from the congen- 
itally small ureter to the definite formation 
of connective tissue stricture. I have chosen 
to consider obstruction first as I am of the 
opinion that obstruction, as above defined, is 
the underlying cause of most, if not all, ureteral 
and renal infection. 

It has long been a recognized fact that blad- 
der stasis is the most frequent underlying 
cause of cystitis. It seems equally consistent 
that a known stasis in the upper urinary tract 
should produce similar problems. 

Etiology and types of obstruction. From 
the standpoint of etiology, the obstruction is 
either congenital or acquired; while according 


to the factors in its development, it is either 
intrinsic or extrinsic. 

In considering types of obstruction, one 
must keep in mind three main conditions. The 
ureter of abnormally small caliber, either in 
whole or considerable part, in which no definite 
band or constriction is present; the definitely 
strictured or constricted ureter, in which a 
definite band or limited area of narrowing 
exists; and the ureteral kink. 

Ureters of small caliber. Of the etiology in 
this group there can be no question, it is con- 
genital. 

In defining this group it is difficult to say 
just what should be considered the normal cal- 
iber of a ureter, but it should be able to con- 
duct the urine from the kidney to the bladder 
without allowing development of renal stasis. 

There is no doubt that in many instan- 
ces ureters of very small caliber are able to 
accomplish this under normal conditions, but 
when something occurs to produce congestion 
and swelling of the ureteral mucosa, ureteral 
colic and renal pain supervene. As a usual 
thing, these symptoms promptly disappear, 
in the early stages, after the passage of a 
bougie or a catheter (Case 1, Fig. 1). 

Ureters of this type are prone to become 
involved in infectious processes, with attend- 
ant anatomical changes (Case 2, Fig. 1). 

Stricture. In defining stricture, I believe 
that all narrowing involving a definite, limited 
area, should be included; particularly, narrow- 
ing sufficient to produce stasis. Most stric- 
tures are encountered at one of three points in 
the following order of frequency: uretero- 
vesical junction, ureteropelvic junction, and 
the iliac crossing. 

There is one other point at which stricture 
has been more recently recognized, and that 
is at the broad ligament in the female and at 
the vaso-ureteral crossing in the male. 

Etiology. In 1910 Bottomley (1) published 
a report of 56 cases which he concluded com- 


1 Read by invitation before the Jackson County Medical Society, May 15, 1923. 





a. b. 

Fig. 1. a. Case1. Abnormally narrow ureters. Easily 
obstructed. Arrows mark ends of ureteral catheters. No 
evidence of infection. Tracings indicate outline of upper 
ureters. 


b. Case 2. Dilatation entire ureter, infective process. 
Ureteritis of several years’ standing. 
prised the cases of ureteral stricture appear- 
ing in the literature up to and including his 
publication. These cases ranged in age from 
fetal life to 50 years, and analysis was either 
by autopsy findings or by operation. He con- 
cluded from analysis of the cases, including 
the cases upon which he had personally operat- 
ed, that the condition was congenital. Bot- 
tomley’s report was significant in that his 
opinion was based on examination of speci- 
mens removed at operation or autopsy. 

The most recent contribution to this phase 
of the subject is by Brown (2), of Detroit, ina 
comprehensive postmortem study of the uri- 
nary tract of 80 unselected cases in fetuses and 
young infants. Of these 20 per cent showed 


malformations of the upper urinary tract 
involving the kidney; hydronephrosis, etc., 
and 11.25 per cent involving the ureters. In 
conclusion he stated that in his opinion “the 
kidney manufactures urine months before 
maturity of the fetus, and probably in con- 
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Fig. 2 (left). Case 3. Stricture of the ureter, vesical 


juncture. General dilatation above. No evidence of in- 
fection. 
Case 4. Stricture of the ureter, vesical portion. In- 


fection of several years’ standing. Marked dilatation. 


siderable quantity. Also the fetus may de- 
velop a toxemia from retention in its blood 
stream of kidney products independent of 
the blood stream or kidney efficiency of the 
mother. ”’ 

If we keep in mind the complicated fetal 
development of the genito-urinary tract, with 
the evolutionary opening of the ureter into 
the bladder after its origin from the Wolffian 
duct; and the formation of the renal pelvis 
from the dilated upper end of the ureteral 
canal by contraction at the point of branching, 
it is not difficult to understand that any de- 
rangement in the evolutionary development of 
these structures may cause ureteral malforma- 
tion. In the studies previously referred to, in 
several instances the ureter had altogether 
failed of opening into the bladder and in others 
the openings were of hair-like caliber. 

In contrast with the methods of study of 
earlier observers, whose opinions were based 
upon operative evidence, our conclusions 
today are largely a result of clinical observa- 
tion in conjunction with cystoscopic pro: e- 
dure. While our ability to deal with these 
cases by cystoscopic methods has deprived us 
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Fig.3. a. Case 5. Stricture of the ureter. Iliac cross- 
ing. No evidence of infection. 

b. Case 6. Stricture of the ureter. Iliac crossing. Infec- 
tion of several years’ standing. Note the marked dilata- 
tion of ureter above the obstruction. 


of the opportunity of cutting down on many 
of these lesions, still, as modern urological 
methods are becoming better known, we are 
enabled to see these cases early and note the 
changes which occur, whereas the earlier ob- 
servers saw only the end-results. 

Hunner (3) is of the opinion that stricture 
is the result of focal infection. With this 
main contention I am in accord; but I believe 
that congenital malformation with disturbed 
ureicvral function and stasis is the primary fac- 
tor which defines the site of metastatic involve- 
ment which may well result in the formation 
of connective tissue and further narrowing. 
In this connection, the point which I wish to 
empnasize is that although in many instances 





a. b. 
Fig. 4. a. Case 7. Stricture of the ureter. Uretero- 
pelvic juncture. No evidence of infection. Small dilatation. 
b. Case 8. Stricture of the ureter. Ureteropelvic junc- 
ture. Considerable dilatation with infection. Several years’ 
standing. Also constriction of ureter, region of the broad 
ligament. 


infection appears to be the immediate prob- 
lem, yet, from a therapeutic standpoint, we 
must keep in mind the congenital aspect and 
establish free ureteral drainage. 

Finally, although the etiology must be in 
doubt in many cases when seen in the later 
stages, wherein infection and extensive patho- 
logical conditions obtain, still I am of the 
opinion that if these cases could be seen early, 
congenital ureteral pathology could be demon- 
strated in most instances. Cases 3 and 5, Fig- 
ures 2 and 3, are representative of congenital 
stricture situated at the ureterovesical junc- 
tion and at the iliac crossing, without infec- 
tion. Cases 4 and 6, Figures 2 and 3, show the 
changes which occur with infection. Cases 7 
and 8, Figure 4, likewise are representative of 
the early and late appearance of the renal 
pelvis with stricture of the ureter at the ure- 
teropelvic junction. 








a. b. 
Fig. 5. a. Case g. Kink, upper third of ureter. No evi- 
dence of infection. 
Case 10. Kink, upper third of ureter. 
extensive anatomical change. 


Infection with 


Stricture from extrinsic causes. Stricture 
due to extrinsic causes is confined almost 
entirely to the lower ureter. The proximity 
of the lower ureter to the tip of the seminal 
vesicle, and the extreme frequency with which 
the vesicle is involved in inflammatory proc- 
esses, provides a situation in which the ure- 
ter might well become frequently involved in 
this process. The importance and relative fre- 
quency of this lesion has been pointed out by 
Mark (4), Herbst (5), and others. 

A somewhat analogous situation frequently 
obtains in the female in the region of the broad 
ligament. 

Ureteral kinks. The ureteral kink, I believe, 
is primarily a congenital affair, probably an- 
other phase of mal-development—a vestige 
of the sausage-like fetal ureter. Such kinks 
occur almost exclusively in the mid or upper 
portion, and, according to personal observa- 
tion, are usually associated with stricture. The 
sagging of the kidney seen in many of these 
cases is undoubtedly secondary to enlargement 
as a result of the ureteral stricture. These 
kinks usually are discovered during the course 
of a urological examination made to deter- 
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a. : b. 


Fig.6. a. Case rr. Ureteritis involving the lower por- 
tion of the ureter. Characterized by extreme dysuria. 

b. Case 12. Ureteritis involving greater part of the 
ureter. More marked in the midportion. No dysuria. 


mine the cause of ureteral colic or renal pain, 
and I am of the opinion that the stricture is the 
pain producing lesion rather than the kink, 
excepting perhaps in those cases in which the 
kink has become fixed through inflammatory 
reaction. Cases g and 10, Figure 5, are repre- 
sentative of early and late phases of ureteral 
kink. 

Diagnosis of obstruction. I cannot too 
strongly emphasize the importance of know- 
ing the condition of the ureter in dealing with 
lesions in the upper urinary tract. The not- 
ably poor results obtained by indiscriminate 
renal fixation for hydronephrosis are mostly 
due to the application of treatment to the 
result rather than to the cause of the condi- 
tion. I recall one such case in which I had occa- 
sion to dilate the ureter, with complete and 
immediate relief of pain after fixation had 
failed to influence the symptoms (Case 8, 
Fig. 4). 
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In dealing with infections in the upper uri- 
nary tract, it is of the greatest importance to 
know to what extent ureteral obstruction is 
responsible for the conditions which foster the 
development of infection. How illogical it 
seems to wash out a renal pelvis through a 
small ureteral catheter and depart leaving 
untouched the ureteral obstruction, which is 
often the real factor! 

Again, in so-called “essential” renal hema- 
turia, what urologist has not seen these cases 
in which he could discover no definite cause 
for the bleeding, but in which it subsided after 
ureteral catheterization? 

It is therefore not alone sufficient to know 
that we are dealing with an enlarged renal 
pelvis, or renal infection, or renal bleeding. 
We should know to what extent faulty ureteral 
function is primarily responsible and correct 
this, if we would really solve the problem. In 
treating the average case of pyelitis, if a choice 
had to be made between a No. 5 catheter with 
pelvic lavage, or a No. 10 bougie, without 
lavage, I should choose the latter. 

There are two methods of demonstrating 
ureteral obstruction, by the bulb catheter or 
bougie, and by ureterography. A combina- 
tion of both is desirable in order to obtain all 
possible information. When used in combina- 
tion we are able to know whether there is ob- 
struction by the hang of the bulb and the 
ureterograph gives us an idea as to the type of 
obstruction and whether or not anatomical 
changes have occurred. 


URETERAL INFECTION OR URETERITIS 


While ureteral stricture has been a fairly 
well recognized pathological entity for a con- 
siderable number of years, ureteritis is still 
almost unknown, or is regarded with extreme 
indifference except by a limited few. Even 
textbooks on urology, with few exceptions, 
either omit the subject altogether, or dismiss 
it more or less as a curiosity. It is a well 
known fact, however, to those who have had 
the opportunity of making a careful study of 
the ureter, that ureteritis is one of the com- 
mon causes of abdominal or pelvic pain and 
dysuria, especially in women. Some of my 
most extreme cases of dysuria have been due 
to inflammation of the lower ureter. 





Fig. 7. Case 13. Section through the cortical and med- 
ullary portion of kidney 4 days after release of a complete 
ureteral block of 8 days’ duration. There are no patholog- 
ical changes with the exception of occasional areas of cloudy 
swelling involving the descending loops. 


Infection is the immediate cause, and is 
either a lymphatic extension—the condition 
is frequently associated with chronic infec- 
tions of the urethra—or is metastatic from 
distant foci. Although infection is the imme- 
diate cause of ureteritis, I am of the opinion 
that obstruction and stasis are remote factors. 
At any rate, from a therapeutic standpoint 
these cases respond to dilatation of the ureter 
below the lesion. In this connection, it may 
be objected that certain cases of ureteral infec- 
tion present the picture of a wide, open- 
mouthed ureter with general dilatation. Some 
of these cases are undoubtedly due to congeni- 
tal absence of the ureterovesical valve allow- 
ing regurgitation of the bladder urine, which 
again brings us back to the question of stasis. 

In the majority of instances ureteritis occurs 
in the lower ureter and is usually associated 
with a high degree of pain and dysuria, due no 
doubt to the action of those muscle fibers of 
the trigone which extend upward along the 
ureter, in tugging on this anchorage during the 
muscular contraction of the trigone in drawing 
open the bladder outlet (Case 11, Fig. 6). 
Ureteritis occurring in the mid-ureter, how- 
ever, is not uncommon. In these cases, pain 
and tenderness along the course of the ureter 
is usually the outstanding symptom. In other 
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cases the entire ureter is involved, exhibiting 
symptoms of both pain and dysuria. From 
an anatomical standpoint, the infected ureter 
eventually becomes thin, loses elasticity, and 
the whole becomes dilated and elongated. It 
resembles somewhat a piece of old flaccid rub- 
ber tubing. Case 12, Figure 6, and Case 2, 
Figure 1, are typical of ureteritis occurring in 
the above mentioned localities. 


EFFECTS OF OBSTRUCTION AND INFECTION 


Study of the effects of ureteral obstruction 
affords perhaps the most interesting phase of 
urology. 

It must occur to anyone who attempts an 
analysis of the predominating tendency of 
renal infection to occur unilaterally, that some 
defining factor must be operative in preparing 
a soil more favorable for this development, on 
the one side rather than on the other; and 
according to the generally accepted idea this 
factor is urinary stasis. The most outstand- 
ing example of this is the well known right 
sided occurrence of renal infection in pregnancy. 

Immediate effects and symptoms. The imme- 
diate effect of obstruction is urinary stasis. 
This stasis is transient or persistent, according 
to the character of the obstruction. In this 
connection can be seen a definite reason for 
the circular muscle reinforcement between por- 
tions of the ureter, at the ureteropelvic junc- 
ture and between the major and minor calyces; 
a provision confining the stasis to the imme- 
diate segment above obstruction and thus pro- 
tecting the excreting structures of the kidney 
from back pressure till the last possible 
moment. The immediate symptom of obstruc- 
tion is pain. As soon as stasis develops, 
involving either the ureter cr kidney pelvis 
(which as previously stated should really be 
considered a part of the ureter), a stimulation 
of muscular contraction occurs in an effort to 
get the accumulated urine to pass outward. 
But not all phases of obstruction exhibit this 
symptom. It is known that pain, associated 
with obstruction, is due to muscular spasm, 
and that pain does not occur in marked dilata- 
tion after muscular tonicity is lost. 

This symptom is present, therefore, in the 
earlier stages of obstruction, and is either of 
the acute, intermittent, colic-like type, or the 
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persistent, aching type, according to whether 
the development of the obstruction is acute, 
or insidious. It is interesting to speculate 
regarding the pain period in some of the cases 
of large dilatation in which the patient recalls 
no experience of pain. 

Possibly the development has been so insid- 
ious in nature that little attention was given 
the pain, or it may have been ascribed to diges- 
tive disturbance. Going further back and 
referring to the study of Brown, in which he 
concludes that the urinary function is opera- 
tive in fetal life, perhaps these dilatations 
passed through the pain period at that time or 
in early life when abdominal pain is usually 
interpreted as intestinal colic. 

Remote effects. The remote effects are both 
anatomical and functional. Their relation- 
ship is so closely interwoven that a combined 
consideration of the physiopathology seems 
most practical. 

If the obstruction is intermittent and rel- 
atively transient, no anatomical change takes 
place and consequently there is no permanent 
damage. From a clinical standpoint, it is 
difficult to estimate the duration of obstruc- 
tion necessary to produce anatomical changes. 
It has been shown, however, experimentally, 
that to accomplish this, rather persistent 
obstruction is required. Infection, in all prob- 
ability, occurs more readily, in proportion, in 
those cases of acute or intermittent obstruc- 
tion associated with acute hyperemia, in 
which the mucosa is thrown suddenly into a 
high state of congestion, and likewise subsides 
more acutely with the passing of the obstruc- 
tion. Those cases of pyelitis which clear up 
after one or two ureteral catheterizations and 
lavage are examples. The passage of the cath- 
eter establishes sufficient drainage to remove 
the cause of the congestion, and the infection 
is then readily controlled. 

Results of obstruction on the kidney. This 
is the all important phase of the whole proposi- 
tion. Studies of unusual import, both expe ti- 
mental and clinical, have recently been report- 
ed. With acute obstruction, there is an acute 
decrease in renal function, ranging in deg'ce 
to complete cessation with complete obstri:c- 
tion. With the release of the obstruction if 
within certain time limits, not only does furic- 
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tion return, but a temporary supernormal 
function occurs, such as is seen in some cases 
of hydronephrosis in which the patient passes 
enormous quantities of urine during the first 
hour after release of the obstruction; anamount 
entirely out of keeping with the capacity of 
the renal pelvis, as has been demonstrated in 
these cases. Acute obstructions, then, which 
are not sufficiently permanent to produce 
anatomical changes, do not cause permanent 
loss of renal function. Even complete obstruc- 
tion if of only a few days’ duration does not 
result in permanent damage. From clinical 
observation, I am of the opinion that the dis- 
astrous end-results, pyelonephrosis, etc., which 
we see with ureteral obstruction, are more 
often seen with the partial, persistent type. 
From experimental studies Hinman (6) has 
reported some interesting findings. He was 
able to release a complete ureteral block of 14 
days or less, and with nephrectomy of the 
opposite side, get complete repair in the kid- 
ney of the blocked side. Crabtree (7) has 
reported clinical bilateral block of 41% days’ 
duration without apparent damage. Person- 
ally I have seen a prompt return of normal 
function following the release of an unilateral 
block of 8 days’ duration (Case 13, Fig. 7). 
When obstruction is of sufficient duration 
to cause anatomical changes, the situation is 
far different. Hinman’s (6) experiments show 
that when damage once occurs, the damaged 
kidney,. if left to its own devices, undergoes 
a gradual persistent atrophy, and that hyper- 
trophy and compensatory function gradually 
develops on the opposite side. But if the 
opposite side is then subjected to embarrass- 
ment by partial, persistent obstruction of the 
ureter, repair takes place in the damaged side, 
andif the embarrassment is continued, atrophy 
occurs on that side while the previously dam- 
aged side continues to complete repair. This 
phenomenon he calls “renal counterbalance. ”’ 
This experimental evidence appears to coin- 
cide with the clinical observations of Crabtree 
(7) who, in a study of ureteral obstruction 
with hydronephroses which occurred during 
pregnancy, observed that the capacity of some 
ol these renal pelves which stood at 200 or 
300 cubic centimeters at that time, promptly 
decreased to about 15 cubic centimeters, or 
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approximately normal, following the termina- 
tion of the pregnancy. But subsequent obser- 
vation disclosed the fact that these pelves soon 
underwent progressive dilatation, and that the 
process in some cases ultimately terminated in 
pyonephrosis. 

It would appear from the foregoing evidence 
that, when once permanent damage has oc- 
curred, the tendency is for the healthy kidney 
to do more and more work and the diseased 
kidney to accomplish less and less, progress- 
ing toward permanent atrophy and total loss 
of function. And the experiments of Hinman 
tend to show that the outlook for repair is 
dependent upon shifting more work to the 
diseased side by creating a less favorable out- 
let on the opposite side. So far as Iam able to 
learn, this plan has not been applied directly 
to clinical cases. However, the plan of main- 
taining supernormal ureteral drainage on the 
diseased side may accomplish similar results. 
This plan I have followed in several cases, and 
while the clinical picture is satisfactory, suffi- 
cient time has not yet elapsed to allow con- 
clusion as to the final outcome. 


CASE REPORTS 


CasE 1. March 14, 1923, G. V., female, age 44, 
complained of pain of sudden onset, sharp, lancinat- 
ing in character, beginning in the left loin and extend- 
ing downward along the course of the ureter. There 
was hematuria, but no dysuria. 


Urological findings. No evidence of obstruction 
could be demonstrated in either ureter, except a 
general small caliber of both ureters. The urine was 
free from pus or other evidence of infection. Cathe- 
terization of the ureters reproduced the previous 
symptoms. The left ureter was dilated to No. 7 F. on 
two occasions. There was no recurrence of symp- 
toms on that side. One year later the patient had a 
similar attack of pain on the opposite side, which 
responded to similar treatment. 

The outstanding feature in this case was the typ- 
ical ureteral colic with no demonstrable obstruction 
of the ureter except the general small caliber. 

CasE 2. June 24, 1920, C. K., male, age 39, com- 
plained of intermittent attacks of dysuria and hema- 
turia, which began about 1 year previously. There 
had been slight persistent frequency. 

Urological findings. The ureteropyelogram on 
the right disclosed a generally dilated and tortuous 
ureter. The urine contained pus and red blood cells. 
The symptoms gradually subsided with instillations 
of 2 per cent silver nitrate into this ureter at 5 to 10 
day intervals. This was a general dilated condition 
of the ureter, undoubtedly due to infection. 
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CaAsE 3. September 6, 1921, L. M., male, age 30, 
complained of pain beginning in the upper lumbar 
region, extending downward and forward along the 
ureter. This pain began insidiously, but soon became 
colic-like. There was frequency and hematuria. He 
had hematuria on one occasion 8 months previously, 
but no other symptoms. 

Urological findings. Bladder urine negative, ex- 
cept a few red blood cells. Catheterization of the 
right ureter was difficult, owing to constriction at 
the ureterovesical outlet. The urine was negative 
except for a few red blood cells. There was a definite 
hang of the bulb at the ureterovesical and pelvic 
junctures. The ureteropyelogram disclosed a hydro- 
ureter and pelvis, with constriction at the uretero- 
vesical and pelvic junctures. The ureter was dilated 
to No. 11 F. at 10 to 20 day intervals during a perio.d 
of about 6 months. There has been no recurrence of 
symptoms. The patient has gained 15 pounds in 
weight, which is in excess of any previous weight. 
This was undoubtedly a congenital stricture which 
had become involved in an acute cedema. 

CasE 4. June 10, 1922, A. M., male, age 24, com- 
plained of frequency and dysuria of several years’ 
duration, with pain in the upper left lumbar region, 
extending downward along the course of the ureter. 

Urological findings. The urine was loaded with 
pus and colon bacilli. The left ureteropyelogram 
disclosed a mammoth ureter and double renal pelvis 
with stricture at the ureterovesical juncture. This 
was probably a congenital affair which had become 
involved in infection. 

CasE 5. April 14, 1922, G. D., male, age 35, com- 
plained of colic-like pain of abrupt onset, situated in 
the lower right abdominal quadrant. There was 
nausea and vomiting. There was no urinary distur- 
bance, nor any abnormalities in the urine. Appen- 
dicitis was suspected, but owing to tenderness in the 
costovertebral angle, his surgeon suspected a urinary 
lesion. 

Urological findings. There was a distinct hang of 
the bulb at the right iliac crossing. The uretero- 
pyelogram disclosed a definite stricture at this point 
with mild dilatation of the ureter above. This ureter 
was dilated on three occasions to No. 10 F. There 
has been no recurrence of symptoms. The patient 
has gained 18 pounds in weight, which is in excess of 
any previous weight. A diagnosis was made of con- 
genital stricture of the right ureter at the iliac cross- 
ing. This is the type of patient who is often operated 
upon for appendicitis, unless the case is carefully 
examined from all angles. 

CasE 6. September 12, 1922, F. M., female, age 
34, complained of intermittent attacks of pain situ- 
ated in the right lower abdominal quadrant and upper 
lumbar region. This patient had just passed througha 
recent and very stormy pregnancy, during which she 
had frequent exacerbations of temperature and chills 
associated with a great deal of frequency and dysuria. 

Urological findings. The bladder urine was loaded 
with pus and colon bacilli. The ureteral pyelogram 
disclosed an enormously dilated ureter and pelvis 
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above a constriction at the right iliac crossing. This 
proved to be a stricture of the right ureter at the 
right iliac crossing with large dilatation above, which 
had become infected during pregnancy. 

CasE 7. March 29, 1923, N. S., female, age 26, 
complained of pain, dull, aching in character, situ- 
ated in the upper right abdominal quadrant and lum- 
bar region, which began about 4 years previously, 
and had been almost constant since. There had 
never been any frequency nor dysuria. 

Urological findings. The bladder urine was nor- 
mal. The ureteropyelogram disclosed a slightly di- 
lated right renal pelvis of the drooping type of 14 
cubic centimeters capacity. The obstruction was at 
the ureteropelvic junction, and was probably a con- 
genital affair which had recently become sympto- 
matic due to further development of the obstruction. 

Case 8. June 21, 1921, M. J., Female, age 45, 
complained of intermittent attacks of colic-like pain, 
situated in the upper right abdominal quadrant and 
lumbar region, extending downward along the course 
of the ureter, with frequent and painful urination of 
several years’ standing. A renal fixation had been 
done, but the symptoms continued. 

Urological findings. The bulb bougie hung at 
the broad ligament, and at the ureteropelvic junc- 
ture, on the right. The capacity of the renal pelvis 
was 60 cubic centimeters. (She had just recovered 
from an attack following which she had passed 1500 
cubic centimeters of urine within the first hour.) 
The urine contained pus and colon bacilli. The 
ureteropyelogram disclosed strictures at the broad 
ligament and at the ureteropelvic juncture with large 
dilatation of the renal pelvis. Dilatation of the 
ureter afforded immediate relief. The outstanding 
feature of this case is the relief of symptoms follow- 
ing ureteral dilatation, after fixation had failed to 
influence the symptoms. 

CasE9. May 4, 1922, S. H., female, age 27, com- 
plained of intermittent colic-like pain in the upper 
right abdominal quadrant, and had been operated 
upon for appendicitis on this account 6 months pre- 
viously. 

Urological findings. The urine was normal. The 
ureteropyelogram on the right disclosed a kinked 
ureter in the upper third. The outstanding feature 
of this case is the probable error in diagnosis of 
appendicitis. 

CasE 10. September 6, 1922, H. S., male, age 40, 
complained of persistent dull pain in the upper left 
abdominal quadrant which began with colic-like 
exacerbations several years previously. : 

Urological findings. The ureteropyelogram dis- 
closed a kink in the upper third of the left ureter with 
large dilatation of the renal pelvis above. The urine 
was loaded with pus and colon bacilli. 

CasE 11. January 25, 1922, N. B., female, age 
20, complained of intermittent attacks of colic-like 
pain situated in the mid-left abdominal region, with 
blood in the urine, but no dysuria. These attacks 
began about 2 years ago. There had been persistent 
soreness in this region between the attacks. 
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Urological findings. The bladder urine was nor- 
mal, except for a large amount of epithelium. The 
left ureter was catheterized with difficulty, because 
of the extreme tightness at the vesical outlet. The 
ureteropyelogram disclosed a ureter uniformly di- 
lated and kinked in the upper third. The urine was 
negative except for a large amount of epithelium. 
The diagnosis was ureteritis involving most of the 
ureter, probably the result of a previous infection. 
Dilatation and instillation of 2 per cent silver nitrate 
effected a gradual but slow recovery. 

CasE 12. August 4, 1921, N. C., female, age 54, 
complained of colic-like pain in the lower left ab- 
dominal quadrant, associated with extreme dysuria 
and much blood in the urine. There had been no 
previous attacks of pain, but during the past 10 
years this patient had had slight dysuria. 

Urological findings. Catheterization of the left 
ureter was difficult because of tightness at the vesical 
outlet. The urine contained pus and numerous red 
blood cells. The ureteropyelogram disclosed a di- 
lated and elongated lower left ureter. Dilatation of 
the vesical outlet of this ureter with instillations of 
2 per cent silver nitrate was followed by prompt 
relief of this patient’s symptoms. There have been 
no recurrences. A diagnosis was made of ureteritis 
of probably several years’ standing with an acute 
exacerbation probably precipitated by an acute 
oedema involving the obstruction at the vesical out- 
let. 

CasE 13. April 24, 1923, C. O., female, age 22, 
was operated upon for the removal of a pelvic tumor. 
In the removal of the tumor the ureter was torn. The 
renal end was tied with catgut which 8 days later 
softened and urine from this kidney began to drain 
through the abdominal wound. The surgeon elected 
todo a nephrectomy. The kidney appeared normal 
except for moderate inflammation and thickening of 
the pelvis. A section of the tubules and glomeruli 
show only very slight changes (Fig. 7). 


The reports are necessarily brief; they are 
presented to illustrate certain types of lesions 
and only the outstanding features are recorded 
which I believe are common to these cases. 
Stone, tuberculosis, etc., were eliminated in 
each instance. It will be noted that hema- 
turia is a prominent symptom. Dysuria is 
almost a constant symptom with lesions of the 
lower ureter and in contrast is inconstant with 
lesions of the upper portion. 
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CONCLUSION 


It is not my object to inject into the nephro- 
pathic situation the problem of ureteral ob- 
struction, without a reason. I desire to call at- 
tention to the frequent occurrence and congeni- 
tal aspect of ureteral lesions and to point out 
the regularity with which ureteral obstruction 
in some degree can be demonstrated in these 
cases of upper urinary tract disease, whether a 
hydronephrosis, a pyelitis, a pyelonephritis, or 
a pyelonephrosis. In many of these cases with 
immense dilatation and infection of the ureter 
and renal pelvis, seen primarily in the “‘end- 
result” stage, the early pathology remains in 
doubt. But if we keep in mind the fact that 
congenital obstruction is of frequent occur- 
rence, that stasis and dilatation invariably 
follow unrelieved obstruction, that stasis is 
the prime factor in the development of infec- 
tion, I believe that we may safely conclude 
that these factors are operative in the develop- 
ment of these conditions. 

Finally, it is the early recognition and relief 
of these obstructions before extensive damage 
occurs that is the key to the situation, rather 
than treatment in the later stages in which it 
is evident that the probability of repair is 
meager. 
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prise a group that develop in the hollow 

of the sacrum, have a definite capsule, 
are usually attached to the periosteum, and 
tend to erode the bone. Middeldorpf first 
associated them with the postanal gut; they 
are often spoken of as ‘‘ Middeldorpf tumors. ”’ 
The tumors may appear to be somewhat rare, 
because of the fact that many persons affected 
die during birth, or in the first year of life, 
and the condition is not recognized. Births 
are usually normal; the tumors, as a rule, are 
about 8 centimeters in diameter; however. 
they may become very large and obstruct 
delivery. It is believed that females are more 
often affected than males. 

Calbet, who collected a series of cases of 
sacral tumor in the newborn, found them to 
occur once in 34,582 births; in a series of 203 
cases, 126 were found in the female and 60 
in the male. Ina series of 107 cases, 20 infants 


"[ sscae of the ventral sacrum com- 


were born dead, 13 were premature, 7 went to 


full term, and 7 died during birth. These 
tumors do not, however, occur in children 
only; a considerable number have been re- 
ported in adults. The rarer types, such as 
dermoids and teratomata, are especially prone 
to develop in the sacrococcygeal region. In 
our experience the gliomata have been com- 
mon. Giant-cell tumors, sarcomata, and 
carcinomata are not rare. Myomata occur 
occasionally, while fibromata, chondromata, 
osteomata, lipomata, and chordomata have 
been seen. Angiomata, epitheliomata, and 
endotheliomata have also been observed. 
The other most common types are dermoid 
cysts (pilonidal cysts and sinuses), mixed 
tumors, fetal inclusions, and abnormally 
persisting or hypertrophic caudal appendages, 
forming either a pseudo-tail (the result of 
hypertrophy of the caudal filament), or a true 
tail (the result of bony overgrowth or pro- 
longation of the sacrum). Herrmann and 
Tourneux have made a careful’study of sacral 
tumors, and confirm these findings. 


The number of developmental errors arising 
in the evolution of the embryo accounts for 
the unusual number of tumors found in this 
region. It is in this area that the caudal 
termination of the primitive streak should, 
most accurately, attain its evolution and 
involution, the neurenteric canal develop and 
disappear, the anus complete the intestinal 
tube, the posterior fissure properly close, the 
coccyx and sacrum develop, and the inferior 
extremities symmetrically adapt themselves 
to the trunk. Moreover, within a few milli- 
meters of the area under consideration the 
complicated evolution of the genito-urinary 
tract progresses. 


EMBRYOLOGY 


In a study of the tumors of the sacro- 
coccygeal region, it is first necessary to review 
carefully the embryology of this portion of the 
spinal cord; its development varies consider- 
ably from the rest of the cord, as demon- 
strated by Keibel and Mall. At the beginning 
of the third month the neural tube still extends 
to the extreme end of the vertebral canal into 
the tail bud, and there is a close association 
between its slightly enlarged tip and the deep 
layers of the skin. Toward the end of the 
third month the spinal column, developing 
faster than the soft parts, draws along the 
part of the neural tube that is adherent to it, 
the extreme tip of which remains attached to 
the skin. Because of this unequal growth, the 
coccygeal portion of the neural tube is bent 
in the form of a loop, of which the deeply 
situated limb is attached to the posterior 
surface of the coccyx, while the superficial one 
assumes a more dorsal position. The deep 
limb atrophies and disappears during the 
fourth month; the superficial continues to 
develop. These structures have been called 
by Herrmann and Tourneux the “vestiges 
médullaires coccygiens.’’ Later they atrophy, 
but traces of them may be recognized until 
the time of birth. Of the cells which line the 


1Thesis submitted to the Faculty of the Graduate School of the University of Minnesota in partial fulfillment of the requirements for 
the degree of Master of Science in Surgery, March, 1923. 
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vestiges coccygiens, some flatten to become 
pavement cells, like the superficial cells of the 
ectoderm, while others lengthen and resemble 
the prismatic cells of the ependymal covering. 
Before extensive atrophy has taken place, 
the skin in this region becomes attached to the 
coccyx by the ‘“‘caudal ligament” which 
invaginates and forms a depression, the walls 
of which are lined with a covering deprived 
of hair follicles and of sweat glands. The 
caudal end of the central canal extends 
through to the beginning of the filum termi- 
nale. At the lower end a conical expansion 
takes place, out of which irregular side pouches 
or blind elongated sacs develop. This caudal 
enlargement of the canal is designated as the 
“ventriculus terminalis. ”’ 

For a time the tail anlage, spinal cord, 
chorda, and mesoderm develop at the same 
rate. As the tail bud is reduced, there is a 
reduction in the mesoderm, and the spinal 
cord temporarily becomes longer than the 
vertebral column. After the third month the 
process is reversed, and the vertebral column 
becomes longer than the cord. This unequal 
growth brings about a gradual change in the 
position of the cord in the vertebral canal, 
and results in the caudal end being drawn 
upward away from the lower end of the canal. 
During this process of shifting, the tip of the 
cord remains attached to the coccyx and 
becomes stretched out into the slender filum 
terminale. The nerve roots and their ganglia, 
with the exception of the coccygeal ganglion, 
already attached in the intervertebral fora- 
mina, are greatly stretched and are brought 
into an oblique position, the most caudal root 
being the largest and most oblique; thus the 
cauda equina is formed. 

_ During embryonic life while the entoderm 
is forming the caudal intestine, the dorsal 
canal and dorsal cord, the mesoderm, the 
connective tissue, blood vessels, vertebra and 
muscles, and the ectoderm is forming the 
primitive streak, the medullary tube and its 
vestiges, there is a continuation between the 
central canal of the spinal cord and the primi- 
tive alimentary canal around the caudal ex- 
tremity of the notochord. This canal, which 
lorms the communication between the cord 
and the gut, is known as the neurenteric canal. 
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When the proctodeum or primitive anus 
invaginates to form part of the cloacal cham- 
ber, it meets the gut some distance anterior to 
and above the point where the neurenteric 
canal opens into it; hence there is for a time a 
segment of intestine behind the anus termed 
the postanal gut. This, as well as the neu- 
renteric canal, later becomes obliterated. 


ORIGIN AND TYPES OF TUMORS 


Sacrococcygeal tumors are composed of 
many varieties of tissue, and for that reason 
Rindfleisch has named them “histologic pot- 
pourri.” Certain authors assert that the ma- 
jority of these growths are primarily cystic, 
but a smaller number of solid tumors have 
also been reporced. 

Various types of structures may be found, 
as demonstrated by Nokayama, who care- 
fully described thirteen cases of sacral tumors, 
reported by Chiari. Among the ectodermal 
structures were found fetal nerve tissue with 
recognizable ganglion cells, central canal and 
choroid plexus formations, epidermis and 
dermoid cysts. An optic vesicle was reported 
in one case. The structures of the entoderm 
consisted of rudimentary bronchial segments, 
often intestines, and in two cases each, pan- 
creas, liver, and suprarenals. In the meso- 
dermal structures there were observed fibrous 
connective tissue, mucosa, cartilage and bone, 
and often smooth and striated muscle. In 
one case two maxille with alveoli and lips, 
and one hand with phalanges, muscles, and 
nails were noted. The variety of tissues in 
these tumors naturally makes one curious 
about their origin. In some cases a certain 
type of tissue may predominate, making a 
diagnosis more simple. Rests of the fetal 
neural layers have been considered as a source 
of these tumors, because of the abundance of 
neuroglial tissue present. This may form the 
matrix for a proliferation of the other ger- 
minal layers and pave the way for further 
development. 

The remains of the lower end of the neural 
canal, which closes irregularly, may give rise 
to gland-like structures lined with epithelium, 
such as Mallory found on examination of the 
tissues over the coccyx and sacrum six times 
in a series of seven cases, which he believed 
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had, in consequence of their origin, the pos- 
sibilities of differentiating either into cells 
like the epidermis (as seen in dermoid cysts 
and sinuses in this region) or into ependymal 
cells and their derivatives, such as neuroglial 
tissue. 

Broders has studied a considerable number 
of these tumors carefully, and feels that many 
of them are ependymal cell gliomata, closely 
related to carcinoma, since they develop from 
ependymal cells, which really are slightly 
modified epithelial cells. These tumors are 
soft and gelatinous, closely resembling myxo- 
mata or colloid carcinomata. On microscopic 
examination they closely resemble carcinoma 
of the breast, and some present areas imitating 
an alveolar arrangement similar to that of the 
ependymal cells in the cord. Practically all 
have cells with long tail-like processes, re- 
sembling the fibrils of fibroblasts. 

Many of the cases in which ganglion cells 
or neuroglia were present were formerly called 
neuro-epitheliomata, and several interesting 
cases of this type are reported in the litera- 
ture. Scheuermann reported the case of a girl, 
3 months old, with a tumor composed of 
ganglion cells and many neuroglia fibers, 
lying in the sacral region and pressing against 
the rectum. The tumor was removed, and the 
child made a good recovery. In a group of 
four cases seen by Engelmann, three of the 
tumors occurred in the female and one in the 
male. One patient, a girl of 4 months, had a 
tumor extending from the coccygeal region 
to the anus, which was removed; death 
resulted on the following day. The growth 
was composed of tentacle-like processes 
associated with cysts which surrounded the 
rectum. On microscopic examination glial 
and connective tissues were found. Another 
patient, a girl 6 days old, had a large tumor 
of the anterior sacrum with two attached 
cysts. In the large cyst glial masses were 
found. The small one contained long and 
transverse bundles of collagen-like tissue with 
simple or cylindrical epithelium, and papillary 
excrescences. 

An interesting case was reported by Pearse. 
A man, 63 years of age, complained of pain 
in the lower bowel and over the tip of the 
spine, with painful defecation. A large cystic 
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non-movable tumor anterior to the sacrum 
was removed through a posterior incision. 
The growth was limited by the peritoneum 
and involved the gluteal muscles. A diagnosis 
of Middeldorpf tumor of neural origin was 
made. Three definite recurrences were noted 
in this case; following several excisions and 
roentgen-ray treatments, the patient was 
reported well 1 year after the last operation. 

The remnants of the notochord are some- 
times considered a source of these tumors. 
They are usually found at postmortem chiefly 
at the base of the skull and on the coccyx; 
they have also been demonstrated on the 
dorsum sellz, the hypophyseal fossa, and 
more rarely on the sacrum. Som: of the 
tumors diagnosed chordoma, and supposedly 
arising from the notochord, are very malig- 
nant. Daland reported 16 cases of chordoma. 
5 of which were in the coccygeal region, and 
caused pressure on the rectum. Three patients 
were operated on twice, and all died. One 
patient died from recurrence following the 
first operation; one had no recurrence after 
a successful removal of the growth. As a 
rule these tumors do not metastasize, but 
tend to invade the rectum. Lund’s patient, a 
woman, aged 60 years, died following the 
removal of a smooth, round, elastic tumor, 
diagnosed chordoma. The growth was com- 
posed of colloid with embedded strands of 
epithelial cells. She had complained of pain 
and pressure symptoms over the sacrum and 
rectum with occasional incontinence of urine 
and feces. 

The presence of nerve tissue interspersed 
between the epithelial and connective tissue 
elements has been attributed by Herrmann 
and Tourneux to a persistence of the medul- 
lary coccygeal vestige. They believe that the 
proliferation of the ependyma and neuroglia 
are capable of producing cystoid or adeno- 
matous growihs, as well as the form called 
neuro-epithelioma. Borst and Mallory agree 
that these coccygeal vestiges are largely 
responsible for dermoid structures in the 
region of the sacrum and coccyx. Law re- 
ported a case diagnosed malignant neuro- 
blastoma which might be considered in this 
group. The patient, a girl of 16, was pregnant 
and at full term. After 24 hours of labor the 
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head was not engaged. Examination revealed 
a hard, fixed, tense, non-elastic mass in the 
pelvis, and cesarean section was performed. 
Because of firm fixation posteriorly, it was 
necessary to perform complete hysterectomy, 
at which time the sacral tumor was recog- 
nized. It was removed later through a pos- 
terior incision. The girl died a year after- 
ward from local recurrence. 

The theories concerning regional anomalies 
and development from collections of un- 
differentiated cells, which by the multiplica- 
tion of their elements form the mammalian 
tail, must also be considered. Impregnated 
polar bodies or wandering blastomeres, early 
thrown out of the complex, single blastomeres 
with a secondary parasitic embryo, over- 
production of granules of segmentation, and 
high differentiation of the posterior portion 
of the embryo, have been mentioned. Other 
structures must also be considered as possible 
sources of these tumors, such as the coccygeal 
gland, the end of the dorsal chord, the last 
caudal segment of the embryo, and Hensen’s 
nodules. 

The Marchand-Bonnet theory accords a 
genetic equality to all composite dermoids, 
embryons, and parasites. Many authors have 
chosen the postanal gut as a rather common 
source of sacral tumors. The growths usually 
resemble those described by early writers as 
congenital cystic sarcomata, and are com- 
posed of closed vesicles lined with glandular 
epithelium, sometimes cubical and sometimes 
columnar in type. The cysts are filled with 
a ropy glue-like mucus, and vary in size 
from 4 centimeters in diameter to the smallest 
space visible to the naked eye. 

Keen, Bland-Sutton, and Middeldorpf are 
advocates of the postanal gut theory, and 
Middeldorpf was the first to describe these 
tumors. He reported the case of a girl, a year 
old, with a tumor in the region of the anus. 
With gradual enlargement of the tumor, a 
sinus discharging fecal-like material de- 
veloped. A soft mass which was not attached 
to the rectum could be felt, and was later 
removed through a Kraske incision. On 
examination, the growth was found to be 
composed of fat and connective tissue with 
distinct layers of mucosa and the character- 


istic mucous glands, submucosa, circular and 
longitudinal muscles, and many solitary 
follicles, but no serosa. The tumor probably 
should be classified as teratoma (the structure 
resembling a normal organ, the bowel) and 
might be considered a “parasitic fetus.” 
Certain authors have questioned whether 
this might not have been a persistent postanal 
gut segment, resembling such abnormalities 
as Meckel’s diverticula, cesophageal diver- 
ticula, and bronchial fistula. The fact that 
cysts are found in the sacrococcygeal region 
lined with epidermis or cylindrical epithelium 
is not unusual, when it is realized that the 
cells of the ectodermal plate are capable of 
producing epidermis as well as mucous mem- 
brane. Other sources for these growths may 
be found in the cloaca formations and the 
secondary processes resulting therefrom. Dis- 
cussion has been warm over the monogerminal 
and bigerminal theory of the origin of the 
tumors under consideration. Middeldorpf 
and others believed that they were due to 
proliferations of remnants of the medullary 
canal, the neurenteric canal, and the hind-gut, 
in association with ectodermal and meso- 
dermal inclusions, while others found difficulty 
in explaining, by the monogerminal theory, 
the more complex teratomata, when struc- 
tures such as the eye, bronchus, vertebra, 
rudiments of intestine, or liver were demon- 
strated. Such evidence gave rise to the 
bigerminal theory, that tumors, often found 
at the base of the skull, in the sacral region, 
bladder, ovary, testicle, thorax, and peri- 
toneum, represented an incomplete monstro- 
sity or twin (a parasite engrafted on its 
autosite, or host), while the existent fetus in 
its early career included the products of a 
fecundated ovum, a suppressed fetus, so- 
called. 

Many authorities, according to Law be- 
lieve that the teratomata, or tumors that 
show evidences of all three fetal layers, may 
arise from local disturbances of development 
of misplaced tissue anlage, known as mono- 
germinal tissue implantations. These tumors, 
according to Herrmann and Tourneux, are 
characterized by the existence of a fetal organ 
that may be connected with the development 
of the caudal extremity. It seems that one 
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tissue alone of these teratomata is able to 
proliferate and form a growth resembling an 
epithelioma or a sarcoma. Other observers 
believe that organs, or rests of organs which 
normally gradually disappear, must be present. 
There are many advocates for each theory. 
According to Herrmann and Tourneux, the 
advocates of the monogerminal theory are 
Lotzbeck, Braune, von Bergman, Borst and 
others (reported) by Frank, Ritschelt, Nasse, 
Linser, Steinthal, Kiderlen, and Wieting. 
The advocates of the bigerminal theory are 
St. Hilaire, Foerster, Brissaud and Monad, 
Dareste, Panum, Calbet, Hagen, Law, and 
Henning. 

Many interesting cases of teratomata are 
reported in the literature. Schramm reported 
a case of a girl, aged 7 weeks, with a congenital 
rapidly growing tumor between the rectum 
and sacrum. The growth was composed of 
fat, nerve and muscle fibers, hyaline cartilage, 
areas resembling the wall of the stomach, 
and milk and sweat glands. In a case reported 
by Baumgartner, a girl, aged 13 days, had a 
sacrococcygeal tumor containing two legs, 
a pelvis and a loop of intestine. Keen and 
Coplin reported the case of a child, aged 2 
years, with a congenital sacral tumor with a 
sinus that drained fecal-like material and 
communicated with the rectum. The sinus 
wall histologically resembled a_ bronchus. 
Roentgen-ray examination revealed an open- 
ing in the lower sacrum, with two lateral pro- 
jections or attempted duplications, and shad- 
ows suggesting the possibility of an incomplete 
humerus, forearm, and possibly a hand. The 
child was operated on and recovered. 

A great variety of structures may be 
present in these tumors, as evidenced by the 
case reported by Frank, of a woman, aged 
23 years, who at the ninth month of preg- 
nancy, was rapidly delivered of the head and 
shoulders of her child, with the escape of a 
large amount of brown watery fluid. The 
delivery was completed without incident. 
Examination of the child revealed a cir- 
cumscribed, bluish, skin-covered tumor with 
several yellowish-white viscid-fluid discharg- 
ing fistulae in the sacral region. Recovery 
followed the removal of this tumor, which 
was composed of cysts filled with brownish- 
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yellow fluid, and areas resembling liver, 
adrenal and salivary glands, with a thin 
section of skin along the margins. A diag- 
nosis was made of a true teratoma. In the 
growth were found structures resembling the 
choroid plexus and various other parts of the 
brain, and in pairs, cornea, sclera, ciliary 
body, retina, and choroidal epithelium. Skin, 
voluntary muscle, a small kidney, an adrenal 
with chromaffin, pharyngeal clefts, some 
intestinal tissue, liver, pancreas, salivary 
glands, heart, and blood vessels were also 
observed. There was no evidence of the forma- 
tion of lungs or genitalia. 

In Law’s case, a man aged 27 was operated 
on, and a hard, smooth, rounded tumor, 
almost filling the pelvis, was removed from 
the sacrum. The patient died from a local 
recurrence in 3 months. Because of the fact 
that one area contained prostatic tissue, the 
question arose as to whether or not the tumor 
might be a teratoma of prostatic origin. 

C. H. Mayo holds a very liberal view oi the 
origin of these tumors. He believes that 
teratomata from the coccygeal body are also 
found in the sacral region, that the mucous 
membrane comes from the postanal gut, the 
nerve tissue from the neural tube, and the 
bone and cartilage from the coccyx and 
various inclusions of the surrounding tissue. 
Some of the growths have mucous cysts lined 
with ciliated epithelium from the neural tube, 
showing the misplacement of tissue to have 
occurred before the third month of gestation. 
According to W. J. Mayo many of these 
tumors really belong to the teratomata or 
the group which develop from the vestigial 
structures. The great shifting about of 
structures in this region in embryonic life is an 
important factor. The digestive tract, for 
example, at first lies behind the spine, but 
later adjusts itself so that it lies anteriorly. 
Because of the intimate relationship between 
the neural and intestinal tracts, it is not 
difficult to realize that the carcinomata in this 
region might arise from the gut, while the 
ependymal cell tumors might arise from the 
neural tract. 

Very little has been said concerning the 
origin of the foreign body giant cell tumors 
that are found in the sacrococcygeal region. 
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Fig. 1. (Case 1.) A photomicrograph showing epen- 
dymal cell glioma (X 100). 


It may be well to explain the terminology, 
which is not intended to signify that the 
tumor is the reaction of the tissue to a foreign 
body. Mallory says that giant cells of at 
least two different types occur in tumors. 
One type results in multiple mitoses, and is a 
true tumor giant cell. It signifies rapid 
growth and may occur in a variety of malig- 
nant tumors. The second type he believes 
to be due to endothelial leucocytes invading 
tumors, especially those involving bone, 
and fusing to form foreign body giant cells 
They are not tumor cells (although the tumors 
containing them are the ones which receive 
the name of giant cell sarcoma), and usually 
signify only erosion and disintegration of 
bone. Broders asserts that the foreign body 
giant cell has a definite purpose, namely, to 
absorb foreign material, and may be com- 
nared to an osteoclast. He differentiates the 
cells by the fact that the true tumor giant 
cell has large irregular nuclei, and often a 
mitotic figure. The fact that a tumor con- 
taining foreign body giant cells destroys bone 
does not necessarily mean that it is malig- 
nant. Several such tumors were found in our 
series of cases. 

Cases also have been noted in which a 
definite origin of the tumor was not dis- 
covered. Pollosson mentions the case of a 
woman, 25 years of age, who had had several 
normal deliveries, whose menses stopped and 
constipation became marked. She had severe 
pain in the right thigh resembling sciatica. A 
tumor, palpable on rectal and vaginal exami- 
nation, was removed retroperitoneally; it was 
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Fig. 2. (Case 3.) Ependymal cell glioma with masses of 
fibril formation (X 50). 


believed to be a sarcoma. The right ovary 
was found to be normal, the left was absent. 

The simpler dermoids usually arise from 
areas, where, during embryonic life coales- 
cence takes place between cutaneous surfaces. 
These are called “sequestration dermoids,’ 
while the rarer types which seem to arise in 
obsolete canals are called ‘‘tubulodermoids.” 
Numerous such cases, containing hair, se- 
baceous material, and other characteristic 
contents, in some cases weighing as much as 
14 pounds, have been reported. 

Some of the ventral tumors of the sacrum 
have proved to be connected with the men- 





Fig. 3. (Case 4.) Cross section of ependymal cell glioma. 
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Fig. 4. (Case 4.) Ependymal cell glioma with cells re- 
sembling carcinoma (X 100). 


inges, the so-called ‘‘meningocele sacralis 
anterior.”” In several instances the tumors 
have been drained of clear fluid, and death 
followed soon. Bouchot reported that a 
woman, aged 70 years, had hydatid cysts on 
the anterior sacrum, and a large cyst in the 
liver. 
PATHOLOGY 

Tumors of the ventral sacrum, especially 
dermoids, possess much the same character 
as those on the dorsum, except that they are 





Fig. 6. (Case 7.) Cross section of dermoid cyst. 


Fig. 5. (Case 5.) Ependymal cell glioma (X50). The 
tumor recurred 6 months after operation. 


usually larger. Often there is nothing to 
suggest their presence externally. They tend 
to erode the bone, and the neural side always 
shows greater evidence of pressure than the 
rectal side. Occasionally these growths may 
occur as surgical surprises, and may attain 
large dimensions, extending upward behind 
the pelvic peritoneum, and causing intra- 
pelvic pressure symptoms. As a rule they 
never extend upward above the posterior- 
superior margin of the gluteal muscles. The 
larger ones seem to develop forward toward 
the pelvis and downward between the legs, 
displacing the genitals and anus downward 
and forward. In the growth forward they 
press the uterus up without spreading the 
broad ligaments. It is possible that the 
tumors may extend deeply between the ver- 
tebree and cause paraplegia by pressure on 
the cord. As a rule they are smooth and 
sharply defined. 

Early writers believed that malignancy was 
the rule; some cases were definitely malignant, 
as evidenced by the fact that local recur- 
rences were sometimes found following re- 
moval of the tumor. Metastasis was relatively 
uncommon. Because of the fact that these 
tumors often contain mammary and testic- 
ular tissue, there is a tendency for some of 
them to undergo malignant change (Murphy). 
The few reported cases of chorio-epithelioma 
in teratoids, warrant the assumption that 
malignant transformation is possible. Bro- 
ders does not believe that metastasis 0: curs, 
but that death is caused by infiltration. The 
prognosis is bad because of the location, since 
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Fig. 7. Fig. 


Fig. 7. (Case 10.) Foreign body giant cell tumor (X 100). 
Fig. 8. (Case 11.) Foreign body giant cell tumor (X50). 


the tumors may extend along the cord and 
cause death by pressure. According to Pearse, 
the growths are malignant and of the nature 
of carcinoma, traveling along the lines of 
blood supply, with metastasis supposedly into 
the muscles, fascia, and fatty tissues, oftener 
than into the lymph nodes. The tumors near 
the skin were believed usually to be simple 
dermoids; those higher in the pelvis were 
considered more complex and rare. Attention 
has been called to the danger resulting from 
injury and infection if patients were not oper- 
ated on. Sudden enlargement may be due 
to infection, or to neoplastic activity. Be- 
cause of the proximity of the meninges, in- 
fection especially must be guarded against. 


SYMPTOMS 


Constipation is often the only symptom. 
Pain in the sacral region, and down the thighs, 
suggesting the picture of sciatica, is fairly 
common. The pressure in the pelvis may be 
the first indication of pathological change. 
Often there are no symptoms, and the tumor 
may first be suspected in connection with 
difficult labor. The first indication of a 
growth may be suppuration with sudden 
drainage into the rectum, bladder, or vagina, 
or even into the perineum. 





Fig. 9. (Case 12.) Foreign body giant cell tumor 
(X 100). 


DIAGNOSIS 


In cases in which spina bifida is associated, 
it is sometimes difficult to decide clinically 
between a spina bifida sac, meningocele, 
myelocele, myelomeningocele, hydrorachis, 
and dermoid. Differentiaton must also be 
made of fibroids, ovarian cysts, intraliga- 
mentous cysts, ischiorectal abscesses, con- 
genital dorsosacral herniz containing bowel 
and bladder, lymphangiomata, angiosarco- 
mata or peritheliomata, and simple lipomata. 
The roentgen-ray is of diagnostic aid, es- 
pecially in clearing up the diagnosis of spina 
bifida. 

TREATMENT 

Most authors advise removal of the growth 
when possible. Murphy advised careful 
complete dissection and removal, because he 
believed the structures to be embryonic in 
origin, and potentially malignant. According 
to Scheuermann, the operation is more success- 
ful after the first year of life. Of 42 patients 
operated on after the first year, 33 lived; of 
17 patients under one year, 9 lived. For a 
time these cases were considered unfavorable 
for operation because of the difficulty of 
approach by the anterior incision and the 
danger of hemorrhage. Since the Kraske 
procedure has been instituted, of opening the 
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Fig. 10. (Case 13.) Cross section of myosarcoma. 


pelvis posteriorly by resection of the coccyx Mayo, early surgical intervention is the proper 
and lower sacrum, much more satisfactory form of treatment. He recommends the 
results have been obtained. The approach is posterior approach with rapid removal of the 
easy, and provides freedom from disturbance growth, which should be thoroughly scraped 
of the other organs. According to W. J. away. Hot packs are usually required to 
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Fig. 11. (Case 13.) Myosarcoma Fig. 12. (Case 14.) Sarcoma with Fig. 13. (Case 15.) Adenocar 
(X 100). foreign body and tumor giant cells noma (X 100). 
(X 100). 
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Fig. 14. (Case 16.) Cross section of colloid carcinoma. 


check the bleeding, and the wound is then 
packed with gauze. Extensive radium radia- 
tion is applied after the operation. 

Favorable results have been reported by 
Coley with the use of the mixed toxins of 
erysipelas and bacillus prodigiosus. In suc- 
cessful cases the effect is usually promptly 
noticeable, as evidenced by the fact that the 
tumor becomes smaller, is more easily mov- 
able, and less vascular. In a case reported by 
Massey, a young woman aged 26, with fibro- 
sarcoma of the ventral surface of the sacrum, 
was treated with massive disseminations of 
mercuric ions with a strong electric current, 
and the tumor disappeared. 


CASES REPORTED FROM THE MAYO CLINIC 


Nineteen definitely proved cases of tumors 
ventral to the sacrum were observed. Eight 
additional cases were diagnosed clinically, 
but were not included in the series, either 
because they did not come to operation, or 
because the diagnosis was not satisfactory 
from specimens removed. 


Case 1. (A344519.) Mr. E. A. T., age 47, regis- 
tered at the Clinic December 27, 1920. For the last 
21/2 vears he had suffered from pain in the rectum, 
coming on in spells, usually worse at night, and 
latel: requiring morphine for relief. 


Constipa- 


tion had been distressing for 18 months. Fifteen 
months before examination he became unable to 
void, and had since catheterized himself every day. 
For the last 4 months he had had crampy pains 
down the legs and slight numbness around the 
rectum and genitalia. There was no loss of weight. 
Pus and blood cells were occasionally found in the 
urine. On rectal examination a hard, non-tender, 
smooth, globular mass was felt posteriorly, appar- 
ently attached to the sacrum. A roentgenogram of 
the sacral region was negative. January 3, 1921, 
laparotomy was performed and the mass in the 
sacral region explored. No evidence of metastasis 
was found, and the wound was closed. January 21, 
1921, a large glioma which had eroded the coccyx 
and part of the sacrum was removed through the 
Kraske incision. The greater part of the tumor was 
composed of a jelly-like substance, which was re- 
moved with difficulty. Microscopic examination 
revealed ependymal cell glioma (Fig. 1). The 
patient’s convalescence was uneventful. Roentgen- 
ray and radium treatments were administered. 
In August, 1922 (19 months after operation), the 
patient had gained 16 pounds and was still taking 
roentgen-ray treatments. The function of the bowels 
and bladder was disturbed. The patient’s health 
was rather poor, and there was still slight drainage 
from the wound. 

Case 2. (Ars8405.) Mr. S. K. W., age 68, 
registered at the Clinic April 27, 1916. He had had 
difficulty in urinating, and nocturia for 3 weeks. 
For 1 month he had been constipated and bothered 
with hemorrhoids. There was slight pain in the 
left sciatic region. A trace of albumin was found in 
the urine. Rectal examination revealed moderate 
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Fig. 15. (Case 17.) Myoma. 


enlargement of the prostate, but the gland was 
uniform in size and consistency. There were a few 
small hemorrhoidal tags. The patient was seen 
again in 8 months. The pain had become quite 
severe at night, mainly in the region of the left 
sciatic nerve. A diagnosis of tumor of the sacrum 
was then made. Roentgenograms revealed de- 
struction of the middle portion of the sacrum. At 
operation, November 28, 1916, an inoperable growth 
of the sacrum, extending into the rectum, was found. 
The sacrum consisted of a shell of bone filled with 
old clots. A large piece of gelatinous tissue, on 
microscopic examination, proved to be part of an 
ependymal cell glioma. The patient’s convalescence 
was uneventful. The tumor increased rapidly in 


size in the next 2 months. 
months after operation, 
tinal obstruction. 

CAsE 3. (Agorg5.) Mr. D. C., age 33, registered 
at the Clinic July 12, t910. Operation for hemor- 
rhoids and a curettement of an ulcer of the rectum 
had been performed elsewhere, at which time a 
tumor (of the rectum) was found. The patient came 
for examination of this growth. He had been con- 
stipated for the past 2% years. Pain, severe enough 
at times to require morphine, had been present in 
the sacral region. A peculiar nervous sensation 
from the knees to the toes had been present for the 
last few days. Eight pounds in weight had been lost. 
On rectal examination a large rounded mass was felt 


In January, 


1918, 14 
the patient died of intes- 
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Fig. 18. (Case 18.) Cellular myoma (X 100). 
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Fig. 17. (Case 18.) Cross section of myoma. 


to the left, and filling the hollow of the sacrum. 
July 14, 1910, a tumor, pressing on the rectum and 
apparently having its origin from the periosteum of 
the sacrum, was removed through a Kraske incision. 
The wound was packed with gauze. Microscopic 
examination revealed an ependymal cell glioma 
(Fig. 2). The patient’s convalescence was unevent- 
ful. Extensive radium radiation was carried out, 
and Coley’s serum administered. The patient gained 
25 pounds in the first year after operation. In 
March, 1917, he was unable to void, and catheteriza- 
tion was necessary. Obstipation was marked. Later 
a movable, non-tender mass became palpable in the 
suprapubic region, and an extensive mass was felt 
by rectal palpation. The patient died May 18, 
1919, 8% years after the operation. 

Case 4. (A81523.) Mr. W. E., age 44, came to 
the Clinic March 17, 1913, complaining of a re- 
current tumor of the back. He had fallen, striking 
on the lower spine, 15 years before. Six years before 
a “fatty tumor” had been removed from the lower 
part of his back. A growth recurred in 1 year, 
and was ‘‘burned out” 2 years later. The present 
growth in the sacral region, 3 centimeters in diameter, 
had developed 2 years before. On rectal examination 
a tumor 5 centimeters in diameter, could be felt, 
pushing the rectum forward. March 20, 1913, 
an irregular tumor measuring ro by 12 centimeters 
attached to the periosteum of the sacrum and 
extending to the bowel, was removed (Fig. 3). A 
diagnosis of ependymal cell glioma was made on 
microscopic examination (Fig. 4). The patient’s 
convalescence was uneventful. In August, 1922, 9 
years later, the patient was perfectly well. 


CASE 5. (A320205.) Mr. A. S., age 38, registered 
at the Clinic June 16, 1920. Three years before, he 
had injured his rectum with a spike. He complained 
of pain after sitting, and of increasing constipation 
during the last 3 months. A diagnosis of a “growth 
of the rectum” had been made elsewhere and a 
colostomy advised. Ten pounds in weight had been 
lost. On rectal examination a large, round, fairly 
firm, non-fluctuating mass was palpated between 
the rectum and the sacrum. June 30, 1920, a large, 
soft tumor, apparently honey-combing the anterior 
surface of the sacrum, was removed througha Kraske 
incision. There was much oozing, and the wound 
was packed with gauze. Microscopic examination 
revealed an ependymal cell glioma (Fig. 5). The 
patient’s convalescence was uneventful. Roentgen- 
ray and radium treatments and Coley’s serum were 
given. In April, 1922, an operation, its nature 
not known, was performed elsewhere. In August, 
1922, 2 years after the first operation, the patient 
had lost 21 pounds. The tumor recurred 6 months 
after operation, but gave rise to no discomfort. 

Case 6. (A137596.) Mrs. J. F. D., age 67, 
registered at the Clinic August 3, 1915. She com- 
plained of a small tumor at the end of the spine, 
which had been present for 30 years and was causing 
moderate discomfort. The tumor had grown 
slightly during the last 3 years. Discomfort in the 
coccygeal region had been growing increasingly 
worse the last 8 months. There was considerable 
aching in the left hip and thigh. Roentgenograms 
of the lower spine revealed apparent destruction 
of the fifth lumbar vertebra, probably due to old 
Pott’s disease. Rectal examination revealed a 
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regular, elastic, movable mass posteriorly. Septem- 
ber 3, 1915, a tumor measuring 8 by 8 centimeters, 
and made up of two separate compartments (in- 
timately associated with the rectum) was removed 
from the hollow of the sacrum. The pathologist 
reported the tumor to be a postanal dermoid con- 
taining cholesterin. The patient’s convalescence 
was uneventful. No roentgen-ray, radium, or 
serum treatments were given. In August, 1922, 7 
years after operation, the patient reported that 2 
years previously the tumor had recurred. It had 
increased somewhat in size and was painful at times. 
The function of the bladder and bowels was slightly 
disturbed. 

Case 7. (A117710.) M. H., a girl, age 3, was 
brought to the Clinic October 22, 1914, on account 
of a small lump over the lower spine. The mass was 
first noticed when the child was 3 weeks old; recently 
it had increased in size. A non-tender, cystic mass 
measuring about 4 by 7 centimeters with a hard area 
in the center, was found in the lower coccygeal 
region. October 26, 1914, a postanal dermoid with 
two compartments, one extending into the pelvis 
and the other into the buttocks, was removed 
(Fig. 6). The child’s convalescence was uneventful. 
No answer has been received to a letter of inquiry 
concerning the patient. 

CasE 8. (Ar1o123.) Miss B. K., age 10, registered 
at the Clinic July 9, 1914. The patient was born 
with a small lump on the lower spine; this grew 
slightly and was drained when she was 14 years of 
age; a large amount of ‘‘pus” was removed. It 
was drained again 1 year later. She came to the 
Clinic because of draining sinuses in the coccygeal 
region. On examination several old discharging 
sinuses were found posterior to the anus. Rectal 
examination revealed a small mass posteriorly not 
connected with the coccyx. July 21, 1914, a large 
multilocular infected cyst, lying against the sa- 
crum, was removed through the old scar. The tumor 
was closely adherent to the rectum and extended 
laterally to the vagina, measured 10 by 12 centi- 
meters, and had many fistulous openings. On ex- 
amination it proved to be a dermoid cyst. The 
patient’s convalescence was uneventful. In August, 
1922, 8 years after operation, the patient was 
entirely well and had gained twenty-five pounds. 

CasE 9. (A379846.) Mrs. E. N., age 32, registered 
at the Clinic December 17, 1921. Appendectomy, 
myomectomy, and bilateral salpingo-odphorectomy 
had been performed elsewhere 3 years before. The 
patient complained of nervous headaches and pain 
in the lumbar spine, especially on stooping. Exam- 
ination of the rectum revealed a small mass to 
the right and posteriorly. Roentgenograms of the 
sacrum revealed nothing abnormal. December 28, 
1921, a thin-walled cyst measuring 8 by 8 centi- 
meters, situated to the right and behind the rectum, 
and apparently not communicating with the bone, 
was removed through a posterior incision. A portion 
of the levator ani muscle was sacrificed. The cyst 
proved to be a dermoid lined with squamous epi- 





thelium and containing a thick brownish substance. 
The convalescence was uneventful. In August, 1922, 
8 months after operation, the patient had gained 
15 pounds in weight and was perfectly well. 

CASE 10. (A378393.) Mrs. C. S., age 36, came to 
the Clinic November 28, 1921. She had complained 
of pain in the legs, weakness, and pain in the lower 
back on bending, for the last 14 months. Her legs 
acted slowly and tired easily. There was no loss of 
weight. Examination revealed a large tumor in the 
pelvis, projecting forward from the sacrum. Roent- 
genograms of the lower spine were suggestive of a 
tumor of the pelvis, with possible involvement of 
the sacrum. December 1, 1921, a growth measuring 
16 by 22 centimeters, very soft, bloody, and friable, 
was removed through a Kraske incision. The 
wound was packed with gauze and the patient 
transfused. On histological examination a diag- 
nosis of foreign body giant cell tumor was made 
(Fig. 7). During the convalescence the patient 
developed an ischiorectal abscess which was drained 
three times, an anal fistula which was operated on 
three times, and an abscess of the buttock, which 
was also drained. Extensive radium radiation was 
used. In August, 1922, 9 months after the operation, 
the patient was apparently well, and was working. 
She returned to the Clinic for examination at that 
time and no evidence of recurrence was found. 
There was still slight drainage from the wound. 

CASE 11. (A68668.) Mrs. H. L. V., age 57, 
registered at the Clinic June 4, 1912. One month 
before, her anal sphincter had been dilated for a 
fissure. She had had almost complete obstruction 
of the bowels for 5 months, following a sudden 
profuse hemorrhage from the rectum. There was 
tenderness in the pubic region, and pains radiated 
from the sacral region to the thigh and vagina. 
There was slight urinary incontinence. On exam- 
ination a tumor was found posterior to the rectum. 
June 11, 1912, a mass measuring 8 by 10 centimeters. 
which had perforated posteriorly, and involved the 
third, fourth, and fifth sacral vertebra, was removed 
through a Kraske incision. Some of the tissue was 
soft, and was scraped out of the hollow of the 
sacrum. The wound was packed with gauze. 
Microscopic examination revealed a foreign body 
giant cell tumor (Fig. 8). The patient’s convales- 
cence was uneventful. Later roentgen-ray treat- 
ments and numerous injections of Coley’s serum 
were given. In August, 1922, 10 years after opera- 
tion, the patient had gained 10 pounds and had not 
noted a recurrence. She was markedly constipated, 
and it was necessary to use enemata. Because of 
pain and swelling in the right knee, crutches were 
used. 

CasE 12. (A284067.) Mrs. E. R., age 27, came to 
the Clinic August 12, 1919. For ro months she had 
had stiffness in the back of the legs with soreness 
over the lower spine. Later tingling and pricking 
sensations appeared in the legs, and standing was 
difficult. Occasional pains were present in the le't 
lower abdomen. Twenty pounds in weight had becn 








a ae ae Le ee le a le ll 


See >. 


aoe TT 1 F Cem 


ee CO 


r- num wm 


mo 








lost. On rectal and vaginal examinations, a large, 
firm, rather tender, nodular mass was found lying 
against the sacrum. August 25, 1919, an encapsu- 
lated growth measuring 10 by 12 centimeters was 
found behind the rectum and extended down to the 
level of the internal os. While the growth was being 
removed, considerable bleeding occurred, because of 
extensive erosion of the anterior surface of the 
sacrum. The patient was in poor condition, and 
died shortly after the operation. Microscopic 
examination of the growth revealed a benign foreign 
body giant cell tumor (Fig. 9). 

CasE 13. (A353927.) Mr. J. W. B., age 64, 
registered at the Clinic March 30, 1921. He com- 
plained of having had sharp, shooting pains in the 
rectum, and pain in the lower abdomen for the last 
year. There had been gradually increasing con- 
stipation, and frequency of urination for 14 years; 
1 month before, there had been almost complete 
retention. Eighteen pounds in weight had been lost. 
Examination of the abdomen revealed a mass in the 
lower quadrant, near the middle line. A large, hard, 
smooth, immovable mass was found to the right of 
the prostate, extending up behind the bowel and 
filling the hollow of the sacrum. April 11, 1921, a 
tumor measuring 10 by 14 centimeters was cleanly 
removed through a posterior incision, with the 
exception of a small portion of the capsule which was 
adherent to the anterior surface of the sacrum (Fig. 
10). A diagnosis of myosarcoma was made on 
microscopic examination (Fig. 11). Radium needles 
were inserted at the site of the growth and the 
wound packed with gauze. There was slight post- 
operative hemorrhage and a transfusion of 500 
cubic centimeters of citrated blood was given. The 
patient improved and gained weight. He returned 
home, and in spite of extensive roentgen-ray and 
radium treatments gradually became weaker. Later 
a mass was reported palpable in the pelvis, behind 
the bladder. The patient died March 4, 1922, 11 
months after operation. 

CasE 14. (A1g2214.) Miss E. B., age 19, came to 
the Clinic April 24, 1917. She had always had a 
great deal of pain with menstrual periods. In 
October, 1916, a shortening of the uterine ligaments 
and appendectomy were performed without relief 
of the pain. She also complained of pain in the lower 
back, of 5 months’ duration; this was especially 
noticeable on walking. Lately she had had rather 
severe pain in the left hip, extending down the legs. 
She had lost 23 pounds in weight. On vaginal 
examination a large, firm, compressible mass, pain- 
ful on pressure, was found in the center of the pelvis. 
Considerable tenderness was present over both 
sciatic nerves. Roentgenograms of the lower spine 
revealed an unusual prolongation of the first sacral 
transverse process. April 30, 1917, a soft, semi- 
fluctuating, encapsulated, freely-bleeding mass was 
removed from the anterior surface of the sacrum 
through the old abdominal incision, and a glass tube 
inserted for radium treatments. The patient bled 
a great deal and was given 800 cubic centimeters of 
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normal saline intravenously. On microscopic ex- 
amination of the tumor a diagnosis of sarcoma with 
foreign body giant cells and mitoses was made 
(Fig. 12). The patient’s convalescence was un- 
eventful; under roentgen-ray and radium treat- 
ments she progressed nicely until June, 1917, 2 
months after the operation, when she became unable 
to walk and complained of pain in the legs and back. 
She gradually became weaker and died June 28, 
1918, 14 months after the operation. 

CasE 15. (Ar174820.) Mrs. G. M., age 40, 
registered at the Clinic October 9, 1916. She had 
had a difficult labor with the birth of her first child, 
5 years before; her second labor, 2 years before, had 
been normal. Eighteen months before, she had fallen 
on her coccyx, and had pain in the coccyx and down 
the left thigh. This pain was worse during preg- 
nancy. Labor had been induced at the eighth 
month, after a rectal examination which revealed a 
tumor 5 by 7.5 centimeters anterior to the sacrum. 
The tumor, which had appeared cystic, was reduced 
about one-half in size and became firm after the 
labor. Slight urinary incontinence had been noticed 
since the delivery, and the bowels moved with 
difficulty. October 16, 1916, a laparotomy was 
performed and both internal iliac arteries were 
ligated. A small fibroid was removed from the back 
of the uterus, and the fundus stitched to the pos- 
terior pelvic peritoneum. October 27, 1916, 11 
days later, a vascular flattened tumor measuring 
9 by 11 centimeters, eroding the sacral periosteum, 
was removed through a posterior incision, and the 
wound packed with gauze. Microscopic examina- 
tion of the tumor revealed adenocarcinoma (Fig. 13). 
The patient’s convalescence was uneventful, except 
for the development of several small ischiorectal 
abscesses. Radium treatment was instituted. In 
September, 1918, 2 years later, the patient reported 
that 6 months before, she had developed scoliosis 
and kyphosis in the lower dorsal region, with severe 
pains in the back. A plaster cast afforded slight 
relief. Later, signs of paralysis developed, but there 
was no obvious recurrence. 

CasE 16. (A274670.) Mrs. L. C. L., age 49, 
registered at the Clinic June 12,1919. She had had 
seven operations in the last 20 years for rectal 
abscesses, fistule, and hemorrhoids. She com- 
plained of fistule which were still present posterior 
to the rectum, and also of loss of weight and strength. 
On examination a small opening was found at the 
tip of the sacrum, draining pus. At operation, 
June 14, 1919, a specimen was removed for diagnosis, 
and a week later a tumor measuring 14 by 16 centi- 
meters with two discharging sinuses was removed 
from the hollow of the sacrum (Fig. 14). On micro- 
scopic examination of the tumor a diagnosis of 
colloid carcinoma was made. The patient’s con- 
valescence was uneventful. Numerous roentgen- 
ray and radium treatments were given. In August, 
1922, 3 years after operation, the patient had gained 
50 pounds in weight, and had no evidence of re- 
currence. 
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CasE 17. (A274449.) Mr. W. M. J., age 37, 
came to the Clinic June 11, 1919. His back had been 
injured in a mine 12 years before, and for the last 
5 years he had complained of almost constant, 
rather severe pain in the lower back, radiating down 
the back of the left thigh and leg. He had lost 15 
pounds in weight. An exploration had been per- 
formed in April, 1919, for “‘sarcoma of the prostate.” 
Rectal examination revealed a mass about 8 centi- 
meters in diameter, apparently beneath the mucosa, 
just above the prostate, possibly involving this 
structure, and attached to the right sacral wall. 
June 20, 1919, a perineal incision was made, and a 
hard, rounded, fixed tumor was felt which could not 
be removed at this time without great risk. The 
patient developed acute urinary retention, and 
the bladder was drained suprapubically the following 
day. July 18, 1919, a solid tumor measuring 9 by 12 
centimeters, lying in front of and eroding the sacrum, 
was enucleated (Fig. 15). The tumor completely 
obstructed the urethra, so that it was necessary to 
make a permanent suprapubic cystostomy. The 
sacral wound was packed with gauze. A histological 
diagnosis of myoma was made (Fig. 16). For 1 year 
the patient had roentgen-ray and radium treatments 
and was in good health. He returned to the Clinic 
in November, 1921, 2% years after operation, com- 
plaining of a return of the pain in the back and legs, 
with some urinary incontinence and urgency. Ex- 
amination revealed a large mass in the pelvis, 
apparently attached to the sacrum. An enlarged 
inguinal gland thought to be metastatic was excised 
and found to be fibrous tissue. November 28, 1921, 
214 years after operation, the patient was again 
operated on; a large fibrous, fixed mass was found 
in the hollow of the sacrum which could not be 
removed. Radium needles were inserted. In 
August, 1922, 3 years after operation, the patient 
had gained weight and was feeling well. 

CasE 18. (A327078.) Mr. E. B., age 56, regis- 
tered at the Clinic July 30, 1920. An exploration 
had been performed in June, 1920, for a tumor in the 
pelvis. The patient had had an ache at the end of 
the spine for 4 months, becoming almost constant 
of late and worse when he was sitting. Rectal 
examination revealed a smooth, encapsulated mass 
posteriorly and to the right. Roentgenogram of the 
colon revealed a filling defect in the region of the 
sigmoid. August 10, 1920, a hard tumor measuring 
10 by 12 centimeters was removed from behind the 
rectum through a posterior incision (Fig. 17). The 
tumor shelled out readily, and left a large bleeding 
space. A diagnosis of cellular myoma was made 
on microscopic examination (Fig. 18). The patient 
recovered readily from the operation, but died 
apparently from a recurrence, in July, 1921, 1 year 
after the operation. 

CASE 19. (A211781.) Mr. W. M. T., age 34, 
came to the Clinic October 24, 1917. He gave a 
history of an injury to the sacrum 15 years before, 
when he fell against a box. For the last 1% years he 
had had a dull pain in the sacrum, worse after exer- 


tion, and gradually becoming more intense; lately 
the pains extended into the legs and were severe 
enough to keep him awake. He had been operated 
on a few weeks before, and granulations were found 
in the cavity of the sacrum. The section for his- 
tological study which the patient brought with him 
revealed basal-cell epithelioma. There had been 
some relief after the operation, but the pain was stil] 
present in the buttocks and hips. The patient had 
lost 8 pounds in weight. On examination by rectum 
no tumor was palpated, but there was tenderness on 
pressure over the sacrum. A sinus which drained 
pus, and apparently had a necrotic base, was found 
over the sacrum. November 1, 1917, a posterior 
incision was made and the sacrum found to be large- 
ly destroyed, exposing the sacral plexus. The wound 
bled freely and was packed with gauze. The tissue 
removed proved to be inflammatory. The patient’s 
convalescence was uneventful. Roentgen-ray and 
radium treatments were administered. The patient 
could not be traced in 1922. 


SUMMARY 


Ventral tumors of the sacrum (so-called 
Middeldorpf tumors) are definitely encap- 
sulated, are usually attached to the perios- 
teum, and tend to erode the bone. The 
greatest pressure is exerted on the neural, 
and not on the rectal side. 

Remains of the lower neural canal and the 
postanal gut appear to form the basis for 
many of the ventral tumors. 

There is great diversity of tissue in these 
growths; all the body tissues may be rep- 
resented. 

Opinion seems about equally divided with 
regard to the monogerminal and bigerminal 
theories of origin of these tumors. 

Ventral tumors of the sacrum seldom metas- 
tasize, but cause death by infiltration. 

The blood picture is practically always 
normal, and the urine rarely shows unusual 
changes. Systemic reaction of the tumors is 
mild. 

Pain, resembling sciatica, and constipation 
are often the only symptoms. 

The roentgen-ray findings are practically 
always negative. 

Treatment consists of the removal or scrap- 
ing out of the tumor, followed by extensive 
radium radiation. 

Five patients with ependymal cell glioma 
were operated on at the Mayo Clinic. ‘Ihe 
average age of the patients was 46 years. (ne 
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patient was perfectly well 10 years after 
operation, and 1 showed improvement 19 
months after operation, but complained of 
disturbance of function of the bladder and 
bowels. One died of recurrence 9 years after 
removal of the growth. An exploration was 
made in 1 case, which proved inoperable, 
and the patient died 14 months later of 
intestinal obstruction. One had a recurrence 2 

years after operation, but without discomfort. 

Dermoids were removed in four instances. 
The average age of the patients was 30 years. 
Postoperative data were obtainable in three 
of these. Two patients were well, one, 1 year 
after operation, and one, 8 years after opera- 
tion. One patient had a recurrence 5 years 
after the removal of the tumor. 

There were three patients with foreign body 
giant cell tumors. The average age of the 
patients was 40 years. One patient was 
apparently well 15 months after removal of the 
growth. Almost complete recovery was re- 
ported by another, 10 years after operation. 
A third patient died following operation. 

Carcinomata were found in two instances. 
One patient, age 40, had an adenocarcinoma, 
and was practically well 2 years after opera- 
tion. One, age 49, had a colloid carcinoma and 
was markedly improved after its removal. 

Myomata were removed in 2 cases. One 
patient, age 37, was improved 3 years after 
operation, and one, age 56, died from re- 
currence 1 year after operation. 

One patient, age 64, with a myosarcoma, 
died from recurrence 1 year after operation. 

One patient, age 19, died from recurrence 15 
months after the removal of a sarcoma. The 
growth was composed of foreign body giant 
cells with mitoses. One patient had an inop- 
erable basal cell epithelioma. 
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THE FRACTURES OF LONG BONES 
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AND 
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Assistant in Experimental Surgery, University of Illinois College of Medicine; Assistant Surgeon, St. Luke’s Hospital; 
Junior Surgeon, Evanston Hospital 


shed upon the desirability or the unde- 

sirability of the use of boiled beef bone as 
an internal splint in fractures, a study of the 
fate of the intramedullary boiled beef-bone 
peg in recent fractures in dogs was made in 
the experiments which follow. 

A standard operation was determined upon. 
In the earlier cases the dogs were shaved the 
day before the operation and a wet, very di- 
lute bichloride dressing was applied. Later, 
this was abandoned as it was felt that the pre- 
vention of infections was dependent entirely 
upon the care with which the preparation was 
done at the time of the operation, and the 
technique of the operation itself. 

The operations, with the exception of the 
first few, were done under the most favorable 
circumstances. A hospital operating room 
was placed at our disposal with full comple- 
ment of internes and nurses, and the same 
technique, or if anything a more painstak- 
ing one, as employed in human beings was 
used. 

After completely anzsthetizing the animal 
with ether, the upper arm and shoulder were 
widely shaved and dried with alcohol and 
ether, and painted with full strength tincture 
of iodine. The animal was then draped. A 
longitudinal incision was made over the up- 
per arm and the muscles retracted, care 
being taken not to injure the musculospiral 
nerve. 

After the humerus had been exposed for a 
distance of 2 to 3 centimeters, a Gigli saw was 
passed under it, and the bone was sawed 
through at right angles to its axis. The two 
sawed ends of the humerus were brought up 
into the wound and the marrow cavity was 


|: the hope that further light might be 


lightly curretted out. A beef-bone peg, which 
had been boiled for at least 2 hours, was se- 
lected of such size as to fit tightly into the 
marrow cavity. It was thought best in the 
latter two-thirds of the experimems to use 
rectangular pegs in the round medullary cav- 
ity. By this arrangement there were four 
points of contact of the peg with the internal 
circumference of the bone, and the intervening 
areas of the endosteum were not subjected to 
any pressure (Fig. B). 

The length of each peg was at least twice 
the width of the bone into which it was in- 
serted. After both fragments were slipped 
over the peg and approximated, the fractured 
bone was held together stiffly and rigidly. 
The muscles and subcutaneous tissue were 
approximated and the skin closure was care- 
fully done. 

Collodion was painted over the wound, and 
after a dressing was applied a snug plaster 
cast was put on so as to include the neck, 
shoulder, back, and the entire arm except the 
paw. These casts were generally removed at 
the eighth week, and the animals were killed 
by ether at the desired dates. 

The following are typical case histories in 
dogs which did not die of early infection. 

Dog 6. Operation November 26, 1920. Large 
dog. Preparation: Shave and iodine at the time of 
operation. Typical operation. December 14, 1920, 
abrasion under the left arm has become infected and 
the constricting area of plaster cut away. Dog 
otherwise healthy. January 3, 1921, the superficial 
abrasions caused by the cast have become numero:!s 
and badly infected so that the hair is soaked with ill 
smelling pus and the cast has become softened. The 
cast is therefore removed on this day, the thirt\- 
eighth postoperative. Palpation of the arm at tlic 
site of the fracture showed crepitus and abnorm.! 
mobility. As it seemed to be unwise to put on ai- 


1From the Laboratories of University of Illinois College of Medicine and the University Hospital. (For discussion, see p. 568.) 
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Fig. x (above). Dogs. Roentgenogram 4 days after op- 
eration. Boiled beef-bone peg in place in medullary cavity. 

Fig. 2. Dog 8. Roentgenogram 5 days after operation. 
Shows boiled beef bone in place. 


other cast or to let the dog be without one, it was 
killed by ether. The humerus was disarticulated and 
removed in one piece to facilitate examination. At 
the site of the fracture there was a marked prolifera- 
tion of dense connective tissue which formed a 
fibrous capsule over the two ends of the live bone. 
As there was considerable motion at the site of the 
fracture this connective tissue acted as the capsule 
of a false joint. About 1 centimeter from the frac- 
ture on the distal fragment was a tough projection 
on the bone measuring 0.3 centimeter by 0.3 centi- 
meter by 1 centimeter and which was composed of 
connective tissue with probably some early bone 
formation. On cutting open the fibrous capsule at 
the fracture the boiled beef-bone peg was found to 
be firmly embedded in the distal fragment (doubt- 
less the one into which it had been driven at the 
time of the operation). The upper end of the peg 
moved about freely in the marrow cavity of the 
proximal fragment, which marrow cavity had been 
eroded away so that its internal diameter was 
greater than it was at the time of the operation. The 
distal fragment and the attached bone peg were 
sawed through longitudinally, and the peg was seen 
to extend well into the cancellous part of the bone. 
It was in intimate contact with the marrow along its 
entire extent. Macroscopically there had been no 
absorption of the peg. 

Dog 8. Operation December 10, 1920. Small 
black and tan dog. Preparation: On the day pre- 
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Fig. 3 (upper). Dog 12. Roentgenogram 3 days after op- 
eration. Shows fracture splinted by three boiled beef-bone 
intramedullary pegs. 

Fig. 4 (middle). Dog 12. Roentgenogram 284 days after 
operation. Shaft angulated to nearly 90 degrees. Frag- 
ments of the pegs may be seen in each end of the fragments. 

Fig. 5 (lower). Dog 12. Roentgenogram 377 days after 
operation. Firm union at the site of the fracture. 


ceding the operation this dog was shaved and a wet 
bichloride dressing was applied. Typical operation. 
Dog well on January 3, 1921. February 7, 1921, dog 
died following a week’s illness which was charac- 
terized by coughing and vomiting—fifty-ninth day 
postoperative. On removing the cast, the humerus 
was found to be bent to an angle of about 45 degrees 
and apparently was firmly united. Dissection, how- 








Fig. 6. Dog 12. Appearance of cross section at death, 
413 days after operation. Note remnants of boiled beef- 
bone pegs which almost have been absorbed. 


ever, showed that there was a large amount of callus 
formation and fibrous union and that there was 
actually a slight amount of motion at the site of the 
fracture. The specimen was sawed through longi- 
tudinally and it was found that the bone peg had 
slipped out of its engagement in the upper fragment 
and in resting against the cortical margin of that 
fragment had formed a false joint there. There was 
no evidence of union between the peg and the upper 
fragment. The peg was firmly embedded into the 
lower fragment (Figure A) and macroscopically there 
was clear line of demarcation between the peg and 
adjacent marrow. 

Dog 11. Operation, December 30, 1920. Small 
black and tan dog. Preparation: Shaved the same 


False joint 


Fibrous union-- 






Figs. A and B. 
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Fig. 7. Dog 12. Photograph taken just before death, 
413 days after operation. Shows angular union of right 
humerus. 


morning as the operation and skin painted with 
iodine at the time of the operation. In this case the 
humerus was fractured by means of a bone cutter 
instead of by the Giglisaw. As a consequence about 
2 centimeters of the side of the distal fragment was 
broken off, the part broken out being from the bone 
adjacent to the main fracture. The peg was inserted 
with great difficulty and when in place was not very 
secure. After the operation the dog was unable to 
extend the paw of the affected arm, and the dorsum 
of this paw had become worn, sore, and free from 
hair. This was taken to be evidence that the mus- 
culospiral nerve had been injured. March 1, 1921, 
cast cut away from an infected wound of the fore- 
arm. March 8, 1921, dog well. March 22, cast re- 
moved. A severe infection of the chest wall had 
occurred under the cast. There was no union at the 
site of the fracture. March 23, dog died, presumably 
from the infection of the chest wall. The bone frag- 
ments were found to have become disengaged. 
There was a firm fibrous union. The bone peg was 
firmly united to one fragment. There was muscular 
and fibrous attachment to the bone peg. 

Dog 12. Operation, January 7, 1921. Large t. 
Bernard puppy weighing about 60 pounds. Prepara- 
tion: Shaved about 2 days previously and wet 
bichloride dressing applied. The operation was the 
usual one save that the marrow cavity was so large 
that it required three large bone pegs to fill it. On 
February 4, 1921, it was noticed that the dog had 
eaten through the cast so that it offered no support 
to the fracture. The cast was accordingly removed. 
It was found that there was an angulation at the 
site of the fracture of about 45 degrees and that 
on palpation a very faint crepitus or gritting could 
be made out. The dog is in excellent gene~al 
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Fig. 8 


Fig. 8. Dog 14. Roentgenogram 7 days after operation. 
Shows boiled beef bone completely disengaged from one 
fragment and the bone ends separated. Peg evidently too 
short. 


health. March 8, 1921, there may still be felt a 
slight crepitus: dog well. March 22, large amount 
of callus, dog well, union nearly firm. May 13, there 
is apparently a false joint at the site of the fracture. 
Dog well. June 10, definite false joint. Dog well. 
October 18, firm union, dog well. February 8, 1922, 
dog has good use of leg but limps slightly. February 
22, 1922, killed. Macroscopically there is marked 
absorption of the remnants of the pegs (Fig. 6). 
Dog 14. Operation, January 28, 1921. Small 
black and tan dog. Shaved 3 days previously and 
leg wrapped in a wet bichloride dressing at that 
time. The dog was an old one and the marrow cav- 
ity was very small. There was a good deal of diffi- 
culty in fitting a peg into this marrow cavity. 
February 4, 1921, X-ray examination showed the 


‘peg to be completely disengaged from one fragment 


and the bone ends to be rather widely separated. 
March 8, dog well. March 22, dog in labor and 
therefore cast removed. Fibrous union only. Wound 
clean. Five puppies born. April 8, dog well. June 
10, dog uses leg and is well. February 8, 1922, dog 
uses leg well. February 24, 1922, killed. 

Dog 15. Operation, February 4, 1921. Medium 
sized black and tan. Preparation 3 days before the 
operation, but the dog had torn off the protective 
dressing. Typical operation. March 22, severe in- 
fection underneath the cast. April 8, 1921, cast re- 
moved. Infected wound near the head of the 
shoulder from which several bone sequestra are be- 
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Fig. 9 Fig. 10 


Fig. 9. Dog 14. Roentgenogram 106 days after opera- 
tion. Showing fragments overlapping with cross union. 

Fig. 10. Dog 14. Roentgenogram 354 days after opera- 
tion. Firm union. 


ing extruded. Union doubtful. May 13, 1921, 
wound practically healed. Dog well. June 10, dog 
well, but doesn’t use leg. January 12, 1922, killed in 
dog fight. Pus cavity between the ends of the bone. 
No union. Persistence of sequestrum formation. 

Dog 19. Operation, March 18, 1921. Typical 
operation. March 21, X-ray shows that the bone 
fragments have become disengaged. April 8, 1921, 
dog well. December 13, 1921, killed in dog fight. 

Dog 22. Operation, April 15, 1921. Typical 
operation. Dog prepared at the time of the opera- 
tion. June 24, cast removed. Dog well. February 8, 
1922, dog limps. February 10, killed. The specimen 
showed a false joint with fibrous union. The peg was 
not definitely recognized macroscopically. 

Dog 26. Operation, May 27, 1921. Typical oper- 
ation. Dog still walked with a limp when killed on 
February 10, 1922. The specimen showed a false 
joint with fibrous union. There was no remnant of 
the peg visible macroscopically. 

Dog 28. Operation, October 14, 1921. Prepara- 
tion: shave and iodine at the time of the operation. 
November 1, dog well. Skin slightly abraided under 
the cast. February 8, 1922, dog uses leg well. 
February 17, dog killed. 


MICROSCOPIC EXAMINATION 


From’9 animals (Dogs 12, 14, 15, 19, 22, 26, 
28, 29, and 31) specimens which included the 
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Fig. 11 (above). Dog 15. Roentgenogram 3 days after 
operation. Boiled beef-bone intramedullary peg in place. 

Fig. 12. Dog 15. Roentgenogram 254 days after opera- 
tion. Pus cavity at ends of the bone. The peg has prob- 
ably been broken. 





Fig. 19. a, Beef-bone peg; b, live bone; c, line of junction 
between the live and dead bone; d, new blood vessels which 
have apparently invaded the Haversian canals of the dead 
bone; e, live bone corpuscles in the borders of the dead 
bone; f, new bone formation around vessel in dead bone. 
(X 60.) 








Fig. 13 (above). Dog 17. Roentgenogram 2 days after 
operation. Typical example of boiled beef-bone intrame- 
dullary peg. Dog died of infection 8 days after operation. 

Fig. 14. Dog 22. Roentgenogram 278 days after opera- 
tion. A false joint with fibrous union. Peg not recognized; 
has been broken after partial absorption. 








Fig. 20. a, Beef-bone peg; b, live bone; c, line of junciion 
between the live and dead bone; d, new blood vessels in the 
dead bone; e¢, live bone corpuscles in the borders of the 
dead bone; f, new bone formation in the borders of the dead 
bone. ( X60.) 
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Fig. 15 (above). Dog 25. 211 days after operation. 
Union. Peg has been broken after partial absorption. 

Fig. 16. Dog 26. Roentgenogram 204 days after opera- 
tion. A false joint with fibrous union. 





Fig. 21. a, Beef-bone peg; b, live bone; c, line of junction 
between the live and dead bone; d, new blood vessels in the 
dead hone; e, live bone corpuscles in the border of the dead 
bone. /, new bone formation in the dead bone. (130.) 
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Fig. 17 (above). Dog 28. Roentgenogram 5 days after 
operation. This peg subsequently was broken. 

Fig. 18. Dog 28. Roentgenogram 97 days after opera- 
tion. Shows boiled beef-bone intramedullary peg broken 
after partial absorption. 











Fig. 22. a, Boiled beef-bone peg; 5, live bone; c, line of 
junction between the live and dead bone; d, new blood ves- 
sels in the dead bone; e, live bone corpuscles in the borders 
of the dead bone; f, new bone formation invading the dead 
bone. (X130.) 







































































































































































2 r rT r ~ 
540 SURGERY, GYNECOLOGY AND OBSTETRICS 
SUMMARY OF EXPERIMENTS 
Dura- | N 
tion of X-Rays: b 
Num- | Date of post- insite . i Days Terminal q ( 
ber of | opera- yon opera- > oo Nad — after Gross specimen condition 
dog tion death tive . opera of pe 
life in tion - 
days 
I 10-16-20) 10-23-20 7 Infection Negative Severe infection (not saved) Engaged. 
2 10-25-20] 10-25-20 E ‘ther 
3 11-8-20 | II-10-20 2 Shock ) - 
4 II-12-20} 11-16-20 4 Infection (?) 3 Infection (not saved) 
Dog was - 
burned 
5 II-19-20| 12-2-20 13 Infection Negative 4 Superficial wound healed cleanly, but site of fracture) Engaged. 
bathed in pus. No union 
6 11-26-20) I-3-21 38 Killed by Poor 3 Superficial infection caused by cast so severe that Engaged. 
ether. dog was killed by ether. There was no bony union. 
Superficial Peg embedded in distal fragment, and freely mov-| : 
infection able in proximal. Fibrous false joint | 
7 12-3-20 | 12-3-20 Shock 
8 12-10-20| 2-7-21 58 Pneumonia | Negative: 5 Firm fibrous union at angle of 45 degrees. Peg dis-| Disengaged 
Cast still | engaged from upper fragment and resting against 
on at it. Callus formation, fibrous capsule. Slight 
death amount of motion 
9 12-20-20] 12-20-20 Ether , 
10 12-24-20] 1-19-21 26 Infection Negative: 6 Skin broken down and suppurating. No union at| Engaged. : 
| Cast still site of fracture. Bone peg loosely engaged in the 
on at two bone ends, the marrow cavities of which show] : 
death some erosion 
apes 5 ey ne ho gga ceaieaies _ ee ee . . . , . er ‘ 
II | 12-30-20] 3-23-21 83 Bifection. ot Foot drop: 4 Dog died of infection. of the chest wall. Wound) Disengaged. : 
chest wall No union clean. Peg firmly united to one fragment but dis- 
engaged from the other. Firm fibrous union. Mus- 
cular and fibrous attachment to the bone peg ( 
12 I-7-21 2-24-22 413 Killed by Dog very Large amount of callus. Pegs disengaged. Firm) Disengaged j 
ether active: union at 45 degrees 
Humerus 
angulated | 
to 45 | 
degrees 
13 I-14-21 | 1-19-21 5 Infection 3 Wound infected. No union Disengaged (?). 
14 1-28-21 | 2-24-22 392 Killed by Excellent 7, 106, fe had been disengaged, but there has occurred a| Disengaged. 
ether 263, 354 firm union with some angulation 
15 2-4-21 1-12-22 338 Killed in Poor 3, 254 Pus cavity at ends of bone. No union. Sequestra Disengaged or 
dog fight broken. 
16 2-11-21 | 3-6-21 23 Unknown Negative: 7 Wound clean. Transplant broken with extensive| Broken 
| Cast still overriding of fragments. Firm, fibrous union 
on at 
death 
17 2-25-21 | 3-5-21 8 Infection 5 Wound badly infected, and fracture lying in a lake| Engaged. 
of pus. The bone peg still held the two ends of the 
fractured bone in alignment 
18 -4-21 3-4-21 Ether 
19 3-18-21 | 12-13-21| 270 Killed in U “Unable to 4, 214 Fragments have become disengaged Disengaged 
dog fight use leg 3 
mos. er 
operation 
20 3-25-21 | 4-7-21 13 Infection Wound badly infected. Peg broken in half at site of} Broken 
fracture. No union between pegs and medullary 
cavity 
21 4-1-21 4-8-21 7 Infection Wound wide open and infected. Fragments wide) Disengage 
apart 
22 4-15-21 | 2-10-22 301 Killed by Ww alks with 186, 278 | Peg not definitely recognized macroscopically. A! Disengage ?). 
ether a _a limp false joint with fibrous union 
23 5-13-21 | 5-13-21 Shock 
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Dura- 
tion of X-Rays: 
r Tate ct- - = . IS i 
Num- Date of ae post Gaseeal Functions] Days ee , Terminal 
ber of opera- i at opera- death result after Gross specimen condition 
dog tion death tive - ’ | opera- of peg 
life in tion 
days 
24 5-13-21 | 5-27-21 14 Unknown I Peg was disengaged. No infection | Disengaged. 
(no infec- | 
tion) 
5 20-21 | 2-17-22 273 Killed by Limps 15, 211 | Irregular union at about 60 degrees Disengaged (?). 
ether 
6 27-21 | 2-10-22 259 Killed by Limps 144, 204 | No remnant of peg visible macroscopically. A false) Disengaged (?). 
ether joint with fibrous union 
27. |: 6-10-21 | 6-14-21 4 Unknown No infection 
Infection 
not 
evident 
28 10-14-21) 2-17-22 126 Killed by Uses leg 5,97 Peg broken Broken. 
ether well 
29 10-21-21| 10-30-21 9 Unknown No infection. Peg broken off Broken. 
30 11-18-21] 1-23-22 66 Infection 62 Infection. Disengaged Disengaged. 
31 12-Q-21 | 2-17-22 70 Unknown 41 Considerable callus formation. Identification of peg) Disengaged (?). 


junction of the beef-bone peg with the live 
bone were carefully removed. These sections 
were decalcified, sectioned, and stained. A 
special study was made of the material from 
Dog 12, which was killed 413 days after the 
operation. The material was typical of that 
found in the other sections. 

Dr. D. J. Davis, head of the Pathological 
Department of the University of Illinois Med- 
ical School, was good enough to confirm the 
following observations: 

1. The live bone was everywhere in very 
intimate and firm contact with the dead bone 
(peg). 

2. The dead bone was invaded and replaced 
by the live bone. This process was evidenced 
by the following: 


a. Owing to the disintegration of the 
dead bone, its border was made up of a 
series of irregular bays or depressions into 
which tongues of the live bone protruded. 

b. In the receding shores of the dead 
bone were noted new blood vessels branch- 
ing out from the live bone. These vessels 
were noted to contain blood. Such ves- 
sels were not observed in the central 
areas of the dead bone. 

c. The borders of the dead bone con- 
tained numerous bone corpuscles which 
vere manifestly alive, while the central 





difficult in the X-ray 


areas of the dead bone contained no such 
corpuscles. 

d. Around many of the live bone cor- 
puscles found in the borders of the dead 
bone were circular areas of new live bone. 
This indicated that new bone was not 
only formed by invasion and replacement 
of the old, but by the deposition of new 
bone around the new blood vessels found 
in the borders of the dead bone. 

e. It seems most probable, from the 
appearances of the sections, that the new 
blood vessels have invaded the haversian 
canals of the dead bone. 


The microscopic sections confirmed the 
observations made of the gross specimens, 
viz., that the pegs gradually melt away and 
are replaced by new bone. 

4. There was no evidence that the presence 
of the dead bone stimulated the growth of 
pathological tissue of any kind. 

SUMMARY 

The study of these experiments has brought 
out the following conclusions: 

1. That the part of the boiled beef-bone 
peg which remains in aseptic stable contact 
with the endosteum of its host, surrounded by 
living bone, becomes solidly embedded in new 
bone. The peg undergoes gradual absorption 
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and is replaced by new living bone which, 
later, in turn, is absorbed. 

2. That part of the beef bone which lies 
between the fragments, but not protected by 
endosteum and not covered by living bone, 
even with aseptic surroundings, undergoes 
rapid absorption and disintegration and is not 
replaced by new living bone. 

3. When one end of the beef-bone peg is 
not fixed in stable contact with the endosteum, 
but remains in position, there is absorption of 
both the peg and the surrounding live bone. 

4. The internal callus, when the mechani- 
cal fixation holds and is aseptic, is limited by 
the beef-bone peg and does not bridge the line 
of fracture. The external callus is markedly 
lessened. The permanent or definitive callus 
is inhibited. 

5. This series of experiments did not pro- 
duce a single successful anatomical and func- 
tional result. 


6. The causes of failure were: 

a. Infection. Infections were very fre- 
quent and usually fatal. 

b. Disengagement of the peg, due to: 

1. Failure in the mechanical reduc- 
tion, 

2. Lack of continued immobiliza- 
tion, 

3. Loosening of the repair by ab- 
sorption of the peg and sur- 
rounding live bone. 

c. Disintegration of the peg from ab- 
sorption at the line of fracture. A repair, 
apparently mechanically perfect, would 
show a good result as long as the peg re- 
mained strong enough to sustain the bone. 
When disintegration of the peg occurred 
at the line of fracture, a point of mobility 
would be found. 

The end-results were either permanent non- 
union or lateral union usually in malposition. 








fre- 


to: 
luc- 


iza- 


ab- 


sur- 


ab- 
air, 


uld 


ne. 
red 
ity 


on- 
on. 





DEPARTMENT OF TECHNIQUE 


THE MANAGEMENT OF CICATRICIAL (BENIGN) STRICTURES OF 
THE CSOPHAGUS' 


By PORTER P. VINSON, M.D., RocHESTER, MINNESOTA 
Section on Medicine, The Mayo Clinic 


ETIOLOGY 


ICATRICIAL strictures of the cesophagus 
CC may result from any inflammatory reac- 
tion in or around that organ. The most 
common cause of these benign strictures, how- 
ever, is the accidental or suicidal ingestion of a 
solution of household lye, which, even in exceed- 
ingly smafl quantities and very greatly diluted, 
often produces enough ulceration in the cesopha- 
gus to result in a cicatricial stricture (Fig. 1). 
Children are more often affected with this type of 
stricture, but it is also commonly seen in adult 
life. Many of the adults, however, have received 
a burn from the caustic in childhood, and do not 
develop marked dysphagia until later in life. 
Benign strictures may also follow the swallowing 
of strong acids, or the long retention of a foreign 
body in the cesophagus, and have also resulted 
from the vomiting of pregnancy in nine patients 
observed in the Clinic. Ulceration in the cesoph- 
agus, with resulting stricture, may occur during 
the course of typhoid fever. Mediastinitis second- 
ary to pneumonia, a suppurative appendix, or 
other infections, may involve the cesophageal 
wall to such a degree that the healing processes 
produce stricture. A few cases of cesophageal 
stricture have occurred during the course of scar- 
let fever, two having been observed in the Clinic. 
A considerable number of cicatricial strictures 
of the cesophagus occur without any evident 
cause. The majority of these are probably second- 
ary to an unrecognized low grade peri-cesophagitis. 
Simple acute oesophagitis with superficial ulcera- 
tion only rarely results in the formation of stric- 
_ DIAGNOSIS 
The diagnosis of benign strictures of the cesoph- 
agus is, of course, not difficult in cases in which 
there is a definite history of previous trauma in 
the oesophagus, but in those without such a his- 
tory the differential diagnosis may be more dif- 
icult. Malignant stricture is practically the only 
lesion that may cause confusion, but the symp- 


toms of dysphagia with this type of obstruction 
are usually of shorter duration than is the case 
with benign stricture. Roentgenographic exam- 
ination and a careful cesophagoscopy will ordina- 
rily settle the diagnosis. Syphilis and tuberculosis 
of the cesophagus occur very rarely, and may be 
disregarded for practical consideration. 


TREATMENT 


The treatment of benign cesophageal strictures 
consists of mechanical dilatation with graduated 
sounds, using a previously swallowed silk thread 
as a guide (Figs. 2 and 3). Under ordinary condi- 
tions, the thread is started 24 hours previous to 
the time of the dilatation and is cut off and allowed 
to pass through the intestinal tract after the dila- 
tation has been carried out. Five yards of button- 
hole twist, size D, is swallowed during a period of 
24 hours, care being taken that the thread enters 
the stomach very gradually. If swallowed too rap- 
idly, the thread will snarl and not permit the free 
passage of the dilating olives. At the end of 24 
hours, the thread will have passed far enough into 
the stomach and intestines to permit of its being 
pulled perfectly taut without relaxation. By 
means of this simple guide, sounds can be safely 
passed through the stricture. Failure to swallow 
the thread is almost always due to lack of faith in 
the method, on the part of the physician, or pa- 
tient. The thread will pass through the stricture 
whenever an opening exists. Perseverance is often 
necessary, but is always rewarded by greatly in- 
creased safety in instrumentation. (Fig. 4). 

In very young children, it is occasionally neces- 
sary to put a catheter through the nose and to 
force the thread through this into the stomach 
by means of a syringe and small amounts of water. 
It is seldom necessary to resort to gastrostomy in 
these cases, but when it has been performed pre- 
viously, the thread is swallowed in the usual way 
and, becoming entangled on the gastrostomy tube, 
can be brought out through the abdominal fistula. 
A heavy bass line is then tied to the lighter thread 


1 Read before the Twelfth District Medical Society, Hillsboro, Texas, July 11, 1923. 
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fatal results in such a case. 


and pulled through the gastrostomy opening. 
Dilatations can then be accomplished by pulling 
sounds into the stomach. The bass line is left in 
the cesophagus constantly, but should be renewed 
frequently as it deteriorates rather rapidly. When- 
ever much difficulty is encountered in getting a 





Fig. 2. Method of measuring the distance of the stric- 
ture from the incisor teeth. 
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Fig. 1. Specimen of the cesophagus showing cicatricial stricture due to swallow- 
ing of lye. The patient died from pellagra. Note the sacculation in the lower 
third of the cesophagus. An attempt to pass an unguided dilator might lead to 


thread through the stricture, it should not be cut 
off at each dilatation, but a heavy silk thread 
should be tied to the smaller one, and can be kept 
in the cesophagus for months at a time. A small 
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Fig. 3. Dilating sound guided on a previously swa: ywed 
silk thread. 
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Fig. 4. A child, aged nineteen months, with stricture of 
the cesophagus resulting from ingestion of a solution of lye. 
No difficulty was experienced in swallowing the silk thread. 


amount is swallowed each day, and a portion 

must be cut off at every movement of the bowels. 

In cases in which lye has been swallowed, the 
ordinary antidotes and supportive measures 
should first be employed, after which the patient 
should swallow a thread as soon as possible. Dila- 
tations should not be carried out until dysphagia 
exists to a considerable degree, usually 6 or 8 weeks 
after the accident. The dilatations should be 
very gradual, and not more than one or twosounds 
passed at each stretching. The time between dila- 
tations should be lengthened as rapidly as pos- 

sible. It may be necessary to repeat them once a 
week for 3 or 4 weeks, after which the interval can 
be increased to 10 days, and then to 2 weeks. 
Finally, it becomes unnecessary to pass sounds 
more than once or twice a year. A sound should 
be passed at least once a year for 2 or 3 years, 
even though there has been complete freedom 
from dysphagia. Cicatricial strictures from other 
causes are treated in essentially the same manner 
as those caused by ingesting lye. 

_ Most strictures can be dilated to 30 F. at the 
ume of the first stretching, and almost all of them 
can be dilated to 45 F. within the first year. The 
sounds are increased by one or two sizes at each 
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Fig. 5. Piano wire passed through a stiff metal leader 
to be used for dilating cicatricial strictures when difficulty 
is experienced in swallowing the thread. 


dilatation, depending on the ease with which the 
stricture can be stretched. Excessive trauma 
should be avoided as this simply increases the 
inflammatory reaction and prolongs the period 
necessary for treatment. Very dense resistant 
strictures are encountered at times, and it may be 
necessary to cut the stricture by a modification 
of the method originally devised by Abbe. Com- 
plete closure of a benign stricture may be caused 
by lodgement of a foreign body, and whenever 
this occurs the foreign body should be removed by 
cesophagoscopy. If the condition of the patient 
does not warrant the delay occasioned by the 
swallowing of the thread, a small piano wire with 
a tiny brass ball on the end may be passed through 
the stricture into the stomach, and the first dilata- 
tion can be given, using the wire as a guide (Fig. 
5). This procedure is seldom employed as it 
entails more risk than when the thread is used in 
the usual way. Complete stenosis of the cesoph- 
agus should not be allowed to occur, but if it 
does the condition is practically hopeless so far 
as restoration of the lumen of the cesophagus is 
concerned. Anesthesia should rarely be used 
when dilating any type of cesophageal stricture. 


RESULTS OF TREATMENT 


The results obtained from the treatment of 
benign cesophageal stricture by the methods de- 
scribed have been quite satisfactory. Complete 
and permanent relief from dysphagia is always 
obtainable if dilatations can be carried out for 
long periods of time. This frequently necessitates 
training the patient, or some member of the 
family, to make the dilatations, but with the sim- 
ple thread technique this is usually accomplished 
easily. 

It has been necessary to perform gastrostomy 
in only two cases of benign stricture at the Mayo 
Clinic during the past 6 years. In one of these, 
there had been a previous perforation into the left 
bronchus from blind instrumentation. 

There is very little risk in dilating a benign 
stricture of the cesophagus if the sound is passed 
on a thread. 

One hundred twenty-four patients suffering 
from benign cesophageal stricture have been 
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treated in the Clinic since January, 1917, and 
there have been six deaths following instrumen- 
tation. The patients have averaged about ten 
dilatations each while under our care. 

None of our patients has developed malignant 
degeneration in the scar tissue, and in only one of 
our patients with carcinoma of the cesophagus 
was there a history of a previous benign stricture. 


CONCLUSIONS 
1. The majority of cicatricial strictures of the 


cesophagus are caused by the ingestion of solu- 
tions of household lye. 

2. Practically all cicatricial strictures of the 
cesophagus can be cured by dilating with gradu- 
ated olives. 

3. The dilatations can best be effected by using 
a previously swallowed silk thread as a guide. 

4. Gastrostomy is seldom necessary, and in- 
volves a definite risk in treatment. 

5. Malignant degeneration in a cicatricial 
stricture of the cesophagus is rarely encountered. 





CYSTOGRAMS: THEIR CLINICAL APPLICATION AND POSSIBLE 
MISINTERPRETATION 


By HERMON C. BUMPUS, Jr., M.D., RocHEsTER, MINNESOTA 
Section on Urology, Mayo Clinic 


grams, a differential functional test, and a 

catheterized specimen of urine from the 
ureter, the diagnosis of a pathological condition 
of the kidneys is seldom doubtful. The cystogram, 
however, has not proved to be of equal value, 
possibly because the interior of the bladder is 
more readily brought under observation, and 
more accurately interpreted through the cysto- 
scope than from a roentgenographic plate. Yet 
the cystogram serves as a valuable adjunct to the 
cystoscope and, if the possibility of its misin- 
terpretation is appreciated, may give information 
obtainable in no other way. I shall direct atten- 
tion here to some of the more common of these 
sources of error and present the types of cases 
in which cystograms are of the greatest aid in 
diagnosis. 

Diverticula of the bladder. The cystogram re- 
veals not only the position of the sac, but also its 
capacity, and if an.additional plate is made after 
the bladder has been emptied, it will reveal 
whether the diverticulum also empties or acts as 
a receptacle for residual urine. If there are mul- 
tiple diverticula, those that may have been over- 
looked, due to the inconspicuousness of their 
openings in a markedly trabeculated bladder, are 
revealed. The diverticula that empty, and are, 
therefore, non-surgical, are differentiated from 
those that return their fluid and must be re- 
sected. 

False diverticula. A possible error in connection 
with the interpretation of cystograms is to mis- 
take for a large diverticulum a portion of a greatly 
relaxed bladder that has been compressed in the 


W ITH the accurate interpretation of pyelo- 


center by extravesical pressure. Such error in 
diagnosis occurs because the shadow cast by the 
dome is projected by the rays in a position which 
appears independent of the main part of the blad- 
der and gives the impression of a diverticulum 
nearly equal in size to the bladder (Fig. 1). This 
is most likely to occur in cases of prostatic ob- 
struction, in which the relaxation of the dome is 
the most characteristic deformity, and if rayed 
from a certain angle will appear, not as an exten- 
sion of the bladder, but as an independent diver- 
ticulum. A diverticulum located in the base of 
the bladder so that the shadow of the bladder 
completely obliterates the diverticulum is also 
misleading, but incorrect interpretation may be 
avoided if the proper technique in exposing the 
plates is followed (Fig. 2) or if a lead catheter is 
coiled in the diverticulum (Figs. 3 and 4). 

Urethral diverticula. Urethral diverticula are 
often a puzzling problem to the cystoscopist, for 
while the opening is readily noted, it may be im- 
possible to detect the depth of the sac and its 
extension. If such a diverticulum is filled with 
an opaque fluid of a different density from that 
used to fill the bladder, a contrast roentgenogram, 
showing the anatomical position of the urethral 
diverticulum will be obtained. 

Tumors of the bladder. Malignant growths in 
the bladder are usually discovered by the cysto- 
scope, but because of bleeding, secondary infec- 
tion, intolerance, or position, it may be difficult 
to determine their exact extent. In such cases 4 
cystogram will usually show, by the filling defect 
present (Fig. 5), whether the growth is resect@ ble, 
or must be treated by palliative measures, such 
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Fig. 4. 


Fig. 1. A false diverticulum produced by the compression of the center 
of the bladder and the shadow of the dome being projected over that of 


the bladder itself. (Case A431199.) 


Fig. 2. A large diverticulum, the shadow of which is thrown clear of 
the bladder by tilting the roentgen tube well to one side of the pelvis. This 
diverticulum might have appeared as part of the bladder if the picture had 


been taken directly from above. (Case A260528.) 


Fig. 3. Shadow of bladder completely obscures diverticulum containing 


lead catheter shown in Figure 4. (Case A317953.) 


Fig. 4. Lead catheter coiled in a diverticulum that was obscured by the 


shadow of the bladder in Figure 3. (Case A317953.) 


Fig. 5. Tumor of the bladder. Extent of infiltration in the wall of the 
bladder which demonstrates its inoperability. (Case A304029.) 
Filling defect resulting from blood clots associated with tumor 
of the bladder, giving an erroneous idea of the extent of the tumor. (Case 


Fig. 6. 


4436500.) 


Fig. 7. Elevation of the base of the bladder and marked trabeculation and 





Fig. 2. 


Fig. 5. 


Fig. 6. 





relaxation of musculature, the result of prostatic hypertrophy. (Case 


A436267.) 


as roentgen-ray or radium. In this connection 
care must be taken to exclude blood clots as a 
cause of filling defects (Fig. 6), for if the gumor 
bleeds freely sufficient clots may form to produce 
a filling defect that will give an entirely erroneous 
impression of the extent of the malignancy. 
Prostatic hypertrophy. If a diagnosis of prostatic 
hypertrophy has been made by rectal palpation 





Fig. 7. 


and confirmed by the finding of residual urine, 
there is usually no necessity for cystoscopic 
examination, which results mainly in the detec- 
tion of coincident diverticula, or stones; the 
presence of stones will usually be demonstrated 
by the roentgenogram (Fig. 7). A routine cysto- 
gram will demonstrate the presence of diverticula 
and of residual urine, which may have escaped 





re) 








548 


Fig. 8. 


Fig. 8. Normal cystogram without elevation of the base 
of the bladder, obtained from patient with prostatic 
hypertrophy. Hypertrophy not demonstrated by cysto- 
grams. (Case A341296.) 

Fig. 9. Cystogram showing advanced bilateral pyelo- 
nephritis that has resulted in marked dilatation of both 


detection when the first test was made. If, how- 
ever, the patient gives a definite history of 
prostatic disease, and rectal palpation fails to 
show an enlargement of the gland in proportion 
to the symptoms, a cystogram will not afford re- 
liable information concerning the intravesical 
enlargement of the prostate. Often cystograms 
in cases of considerable intravesical enlargement 
show no elevation or filling defect of the base 
(Fig. 8), while patients with but slight intraves- 
ical enlargement show considerable elevation, due 
probably to distention of the lower bowel by gas 
or feces. 

Ureteral reflux. The knowledge that urine from 
the bladder passes up the ureters to the kidneys 
is often of great clinical importance, and this is 
most readily demonstrated by a cystogram taken 
in the Trendelenburg position. Such reflux often 
occurs in patients suffering with bilateral pyelo- 
nephritis (Fig. 9), and lavage of the renal pelvis 
may be easily accomplished simply by filling the 
bladder with the lavage solution desired, and 
elevating the patient’s buttocks. Such lavage 
eliminates the necessity for cystoscopic examina- 
tion and ureteral catheterization, which is a great 
relief to the patient. Instead of washing the renal 
pelves once or twice a week, as would be the case 
if a cystoscope were used, it is done as often as 
desired, with much better ultimate results. In 
the most advanced cases it is, of course, possible 
to detect with the cystoscope the urine from the 
bladder as it regurgitates up the ureter, but in 
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ureters with an associated reflux to pelves of the kidney, 
(Case A248002.) 

Fig. 10. Cystogram revealing reflux up single ureter with 
marked trabeculation of the bladder in a case of lesion of 
the spinal cord resulting in atony of the urinary tract. 
(Case A259589.) 


the earlier cases the apparently normal ureteral 
meatus is often incompetent, and if routine cysto- 
grams are taken in cases of pyelonephritis the 
reflux will be discovered. In 114 such cystograms 
the reflux was noted in twenty-one. 

Diseases of the central nervous system. In cases 
of disease of the central nervous system reflux 
often occurs, and is easily overlooked if cysto- 
grams are not made. Of seventy patients with 
disease of the central nervous system who were 
examined by the cystogram, seven had a reflux of 
the cystographic medium up the ureters. Usually 
the reflux is on both sides, but in some instances 
the atonic condition of the urinary tract is on 
one side (Fig. 10) and the removal to the diseased 
side results favorably. As in cases in which the 
dilatation of the ureter is due to infection, so in 
these cases in which it is due to loss of tone, the 
result of nerve injury, the ureteral orifices may 
not indicate their incompetency. It is, therefore, 
important to make routine cystograms when 
trabeculation of the bladder, or relaxation of the 
sphincter indicates a central nervous system lesion. 

Congenital anomalies. In the diagnosis of con- 
genital anomalies of the urinary tract the cysto- 
gram is most useful, since often there is dilatation 
of the entire urinary tract, especially in cases in 
which there is some form of obstruction in the 
posterior urethra, a condition which occurs in 
children (Fig. 11). 

Renal tuberculosis. In cases of unilateral renal 
tuberculosis that have resulted in a rather exten- 
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Fig. 12. 


Fig. 11 (at left). Reflux up an enormously dilated ureter in a case of 
congenital stricture of the urethra in a child. (Case A348044.) 

Fig. 12. Reflux up the ureter of the normal kidney in a case of unilateral 
renal tuberculosis and tuberculous cystitis, the result of the production of the 
so-called golf hole meatus. (Case A303068.) 


sive tuberculous cystitis, the urine from the bladder 
flows up the ureter of the unaffected kidney, while 
the strictured ureter on the diseased side usually 
prevents the flow upward (Fig. 12). 

In a series of sixteen cystograms in cases of 
urinary tuberculosis, reflux occurred in seven, in 
five of which it was up the unaffected side, in the 
remaining two up both sides. 


TECHNIQUE 


In making cystograms the bladder should be 
filled with one of the usual pyelographic mediums. 
Sodium bromide 16 per cent, or potassium iodide 
12 per cent, may be used; they are both inex- 
pensive and easily prepared. The potassium 
iodide seems preferable, as at 12 per cent it is 
isotonic and casts a good shadow. These salt 
solutions, however, have a slight irritating effect, 
and if patients have considerable cystitis, silver 
iodide emulsion 5 per cent is more satisfactory 
because of its mechanical qualities. It also casts 


a denser shadow and is very soothing to the in- 
flamed mucosa. After the bladder is filled the 
urethra should be compressed with a penis 
clamp or tight bandage, and the first picture taken 
directly above the symphysis, so that the outline 
of the bladder will be thrown clear of the sacrum. 
Two other pictures should then be taken with the 
roentgen tube tilted so that the first picture is 
projected to the right, the second to the left. By 
such means diverticula that are near the base of 
the bladder and might be obscured by the shadow 
of the bladder in pictures taken directly from 
above, are thrown so that their shadows fall along 
the periphery of the bladder and thus are brought 
into view (Fig. 2). The fourth plate is taken like 
the first, the bladder having been emptied either 
by voiding, or by a catheter; this plate will dis- 
close diverticula that do not drain, and, also, if 
the bladder first has been emptied by voiding, 
will reveal the amount of residual urine that is 
present. 
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THE SKATE IN FRACTURES OF THE LOWER EXTREMITY 


By R. M. YERGASON, M.D., Hartrorp, CONNECTICUT 
Orthopedic Surgeon, St. Francis Hospital 


HERE are many fundamental principles 

and prime essentials in the treatment of frac- 

tures of the lower extremity. One of these, 
always to be considered, is the proper position in 
which the foot is to be placed and maintained. 

When plaster of Paris is employed to maintain 
the fragments, the foot is usually incorporated in 
the plaster and no difficulties are encountered. 
With the use of suspension methods and open 
metal splints, however, the foot becomes a real 
problem. Especially difficult are those cases of 
compound, comminuted fracture involving the 
lower third of the tibia and fibula in which trac- 
tion becomes necessary in conjunction with care- 
fully adjusted foot position. 

The heel pin and Finochietto stirrup have been 
employed for such cases, always with the danger 
of a new point of infection, with side slipping of 
the pin, and chance of cutting out on the part of 
the stirrup. The Sinclair skate was a move in the 
right direction but, like a hand lens, it is not 
adapted to fine adjustment for meeting the vary- 
ing requirements. 

Mothered by this necessity, a skate has been 
developed gradually, which has proved satisfac- 
tory in every way at the St. Francis hospital. It 
is described in the hope that it may be equally 
effective in the hands of others. 








Fig. 1. Parts of skate: z, Clamp; 2, traction crossbar; 
3, clamp; 4, wing nut; 5, center clamp for round crossbar; 
6, heel cup; 7, sole pan; 8, long slot bar with two bolts; 
g, sole plate covered with adhesive plaster ready for attach- 
ment to foot; z0, crossbars—one round, one flat with cotter 
pin; zz, wing nut. 


In the presence of a severe compound, com- 
minuted fracture of both bones of the leg near the 
ankle, with the emergency clean-up operation 
done, the operator places the leg in a Thomas, or 
similar, splint and returns the patient to bed. 
Here it is desired to control absolutely the position 
of the foot and to maintain traction without con- 
flicting in any way with the dressings and clean- 
liness of the wounds. To accomplish this the 
skate is applied as follows: 

There are two different sole plates, or pans, 
provided for the skate (Fig. 1,7). Of these the 
smaller one, which is slightly concave from side to 
side, is selected. The concave surface is first 
covered smoothly with adhesive plaster as this 
is the side which is to rest against the foot. If 
desired the plate may be padded with felt 
to conform to the arches of the foot but, as the 
tendency of the skate under traction is to increase 
the height of the arches, this has been found un- 
necessary. Ten or twelve pieces of 2-inch gauze 
bandage are cut about 1o inches long and a few 
shorter and a few slightly longer ones as well. 

The sole of the foot with as much of the heel and 
instep as possible are exposed and the plate of the 
skate is held in position with its concave surface 
against the sole of the foot, the narrow end at the 
heel and even with it, the wide end extending 
above the toes. One of the pieces of gauze band- 
age is placed smoothly about the skate pan and 
foot so that its ends lie across one another smooth- 
ly upon the instep. This is carefully glued to the 
foot and plate by means of celluloid! applied with 
a small, rather stiff, brush. Before this has dried, 
a second strip of bandage is placed, partially lap- 
ping on the first, and pasted down (Fig. 2). The 
gauze strips are thus used, one after another, 
about the foot, ankle, and heel, up to the very 
edge of the wound, if necessary, until three or 
four layers have been applied. Care must be 
exercised, throughout, to have the gauze lie per- 
fectly smooth, with no wrinkles or irregularities, 
and to see that every mesh is thoroughly filled 
with celluloid and no air bubbles are allowed to 


1 The celluloid solution is prepared as follows: Fill a one-pint, wide- 
mouthed bottle half full of acetone. Add half a dozen strips of celluloid, 
about four inches by one inch in size, and shake. In a few hours solution 
will be effected. This amount is sufficient for two or three applic tions. 
Exact proportion of celluloid is of no consequence but the liquid shoul 
be fairly thick. A common cork is the best stopper for the bottle and on 
setting it aside invert the bottle for a moment so that the solution will 
seal the cork on the inside and thus minimize evaporation. The pr-para- 
tion should be kept on hand as it takes time to prepare. Use a long- 


handled, half-inch, rather stiff paint brush to apply the solution and 
place a paper under the foot to catch the drippings. 
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Figs. 2 and 3. 


remain. The whole dries in a few minutes so that 
the skate becomes an integral part of the foot 
itself. The other parts of the skate, which steady 
the foot and control its position, may now be 
attached.! 

The small bolts, projecting from the plate 
attached to the foot, slip through holes in the 
ends of a flat steel bar which is then made fast by 
adjusting small wing-nuts upon the bolts at heel 
and toe (Fig. 3). This flat bar has a long slot 
carrying in it two small, loose bolts with wing 
nuts. The upper one of these bolts, that nearer 
the toes, serves for the attachment of the sup- 
porting crossbar which rests upon the side bars of 
the splint (see illustrations). 

There are two of these supporting crossbars 
with the skate, one flat with a slot at the middle 
and the other a round rod, both being furnished 
with cotter pins in small holes at the ends. Of 
these bars the flat one is intended for use when the 
foot is to be kept rigidly fixed (Figs. 3 and 7); and 
the round one is used for mobility in traction or 
for active motion at the ankle (Figs. 4, 5, and 6). 

In the case of the fracture under consideration 
the round crossbar is the one of choice. To attach 
it to the skate a small clamp is provided which 
will grip the middle of the round rod between its 
jaws. The jaws furnish two grips, or bites, in one 
of which the round bar is held tightly, in the other 
loosely. The clamp is pierced by a hole which al- 
lows it to be bolted to the skate (Figs. 4, 5,and 6). 

When the cross rod has been clamped to the 
skate with its ends resting upon the side bars of 


1 In place of the strips of gauze bandage a white sock may be used. The 
sole plate is first put in the sock, holes being cut at toe and heel for the 
bolts to pass through. The pulling necessary to put on the sock may be 
painful to the patient; if so, the sock should be slit down the front, in 
which case it is not much better than the gauze strips. It is much harder 
to fill the meshes of a sock with the celluloid and get firm adhesion than 
itis with gauze. In the case of an elderly woman with comminuted frac- 


ture of the femur and very tender skin the writer employed a stocking 
extend ling above the knee. The whole stocking was glued on with cellu- 
loidand was perfectly well tolerated, under traction, for over 3 weeks. 
It was only necessary to cut a hole in the stocking over the external 
malleo!us where slight skin irritation appeared. 








Application of skate. 


the splint the rotation of the foot with respect to 
the leg is under control and also its position ante- 
roposteriorly in relation to the splint. 

The short crossbar should, next, be attached to 
the as yet unused bolt in the long slotted bar of 
the skate. This short bar should be placed at a 
point horizontally in line with the malleoli and 
the wing nut tightened. It is to the ends of this 
bar that the traction is attached. 

Traction is next applied either by tractor, as 
illustrated, which is convenient and effective,’ or 


2Yergason, R. M. A screw tractor for use with Thomas’ splint. J. 
Am. M. Ass., 1920. lxxiv, 886. 





Figs. 4 and 5. Skate applied for extension. 
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Fig. 6. 


Fig. 7. 


Fig. 6 (left). The clamp plates may be adjusted so that their slots are oblique in- 


stead of horizontal. 


Fig. 7. A second sole pan with detachable heel cup for use in maintaining dorsal 
flexion without traction applied to foot itself. 


by attaching the traction crossbar of the skate by 
a cord directly to the end of the splint, or by 
means of weight and pulley. The amount of trac- 
tion, of course, should be sufficient entirely to 
overcome the muscles and any overriding of frag- 
ments. A common error is too weak a pull which 
is fostered by the adhesive plaster method of 
attaching traction to the leg. With the skate asa 
part of the foot the full force of the pull is applied 
to advantage and there is no loss due to slipping 
plaster, skin and muscles which always occurs 
when adhesive plaster is used. 

When the traction has been adjusted the side 
clamps of the skate can be attached. There are 
two of these, their purpose being to fasten the 
supporting crossbar of the skate to the side bars 
of the splint. 

Each clamp consists of a bolt, with wing nut, 
upon which are strung four loose members. Two 
of these members are grooved near one end and 
serve as the jaws for gripping the side bar of the 
splint. They are separated by a third member or 
key which enables them to grasp round rods of 
varying sizes and also to keep them apart and 
parallel should they be required to grip a splint 
the side bar of which is flat (Fig. 5). The fourth 
member on the bolt is a thin flat plate having 
rounded corners, a short slot where the bolt passes 
through and, near its ends, several other perfora- 
tions in some one of which the end of the crossbar 
of the skate will be retained. The T-shaped open- 
ing at one end of the plate will take the end of the 
flat crossbar of the skate.. At the other end of the 
plate is a comparatively long transverse opening 


which would be the one of choice for the round 
crossbar. 

To apply one of the clamps the jaws are first 
arranged opposite each other with the key evenly 
between them on the side away from the bite. 
These are held in this position with one hand while 
the other hand adjusts the thin plate over the end 
of the crossbar from which the cotter pin has been 
temporarily removed. Tlie jaws of the clamp are 
next separated enough to grip the side bar of the 
splint and the wing nut is tightened, thus locking 
the clamp. The other clamp is then placed in a 
similar manner (see illustrations). 

With the ends of the round crossbar in the slot- 
like openings of the clamps the foot is allowed con- 
siderable play, but by altering the position of the 
clamps on the splint and by adjusting the plates 
of the clamps at the proper angles any undesirable 
movement of the foot may be prevented. Play 
of the crossbar in the clamps is necessary under 
traction and, as the traction crossbar is always 
posterior to (heelward of) the supporting cross- 
bar, the tendency of the pull is to force the foot 
toward dorsal flexion, the crossbar in the clamp 
plates acting as a fulcrum. Should this tendency 
toward dorsal flexion be undesirable, the clamps 
may be set slightly further down the splint (dis- 
tal) so that the crossbar rides in the upper (prox- 
imal) ends of the slots. So arranged, the traction 
can move the whole foot down until the crossbar 
has traversed the length of the slots which, if the 
pull is sufficient, will be accomplished in twenty- 
four hours when the clamps may be moved down 
the splint again and made to hold the increase 
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in length thus obtained. Moreover, the clamp 
plates may be adjusted so that their slots are 
oblique instead of horizontal (Fig. 6) producing a 
tendency for the crossbar to slide down the incline 
displacing the foot in the direction of traction. 
If, due to tipping of the whole splint and conse- 
quent sliding of the supporting crossbar, a ten- 
dency is noticed for the foot to move bodily side- 
wise, the crossbar should be set over in the direc- 
tion of this tendency as far as it will go, i. e., until 
the cotter pin bears against the clamp plate on 
the high side. The cotter pin prevents the end 
of the crossbar from slipping out of the clamp. 

The position of the foot is now entirely under 
control. Its position anteroposteriorly and later- 
ally in the splint, and its internal or external rota- 
tion are controlled by the central bolt of the sup- 
porting crossbar. Pronation or supination can be 
obtained by setting one of the side clamps further 
up the splint than the other, thus placing the 
skate and foot in an oblique position in the splint. 
The amount of dorsal flexion can be increased by 
setting the traction crossbar nearer the heel so 
that the ankle joint becomes the fulcrum. 

In some cases it is necessary to hold the foot 
perfectly still in a certain position and, in such 
cases, the flat crossbar of the skate should be 
used. With this, positions of dorsal or plantar 
flexion are provided for by inclination of the clamp 
plates (Fig. 3). With either crossbar any position 
or combination of positions can be obtained. 
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A second sole plate, or pan, with a detachable 
heel cup is furnished with the skate. This is for 
use when it is desired simply to maintain dorsal 
flexion without traction applied to the foot itself 
(Figs. 1 and 7). This sole plate is convenient 
when traction is applied by means of adhesive 
plaster stickers. Here again the flat crossbar 
maintains steady position and the round one 
allows active motion at the ankle. 


SUMMARY 


Maintainance of the foot in proper position is a 
problem invariably present in fractures of the 
lower extremity. 

With compound, comminuted fractures near 
the ankle and open splint methods of treatment 
the problem is particularly difficult. 

To meet the varying requirements of different 
cases, splints and traction methods, a skate has 
been devised and its use here described. 

The skate properly attached to the foot with 
celluloid allows leaverage as well as traction to be 
applied with all the effectiveness and none of the 
dangers of the heel pin or the Finochietto stirrup. 

The skate will hold the foot in any position or 
combination of positions, with or without motion, 
with none or with any method of traction desired 
and in splints the side bars of which are either 
round or flat. 

It is hoped that the skate will prove as valuable 
to others as it has to the writer. 
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VARIOUS METHODS OF “FINISHING” A PLASTER-OF-PARIS CAST! 


By PHILIP LEWIN, M.D., Cuicaco 


Attending Orthopedic Surgeon, Cook County Hospital; Junior Attending Orthopedic Surgeon, St. Luke’s Hospital; Assistant Professor of 
Orthopedic Surgery, Northwestern University Medical School 


LTHOUGH the inside of a plaster-of-Paris 5. Dusting on talcum powder and rubbing 
cast is of the greatest importance, this it in. 


paper deals with various methods of “fin- 6. Two coats of shellac or varnish on a dry 
ishing” a cast. It is a point in plaster-of-Paris cast. This is especially valuable in spica casts in 
technique. small children who soil them. 
A brief summary of the best known methods in 7. Celluloid dissolved in acetone as a thin 
general use follows: cream painted on a thoroughly dry cast. 
1. Calot’s method. A heavy layer of thick plas- 8. Stockinet covering of entire cast. This is 


ter cream is carefully smoothed as a plasterer expensive and takes considerable time on the 
builds a wall. The final result is accomplished part of the nurse. 


by delicately going over the cast with a large g. Tacking the stockinet, using small tacks 

piece of wet cotton. Having had a special course which rust into the plaster. 

under Dr. Calot, the writer can testify to the In 1919, while engaged in postgraduate work 

beauty of his casts. at the University of Paris, my attention was di- 
Comment: Often the outer layers crack, espe- rected by Dr. B. W. Moffat, of Red Bank, New 

cially near the edges. Jersey, to the following method of finishing a 
2. A wet plaster bandage used as a “rubber”? cast. It was demonstrated to us by Professor 

or “ironer.” August Broca’s plaster nurse at H6pital des 


3. A hard rubber roller similar to the roller Enfants Malades. She learned it from an orderly 
used by wall paperers to obliterate over-lapping many years previously. The method consists in 


edges. applying a single sheet of dry crinoline to the cast 
4. Dusting on plaster powder like talcum pow- and rubbing it in. When I returned to America in 
der, and rubbing it in. July, 1919, I modified the routine slightly as out- 


3 ae 












Fig. 1. 





Fig. 2. Fig. 3. Fig. 4. 
Figs. 1 and 2. Unfinished plaster cast. terial may be used for this purpose. (A sheet is wi ind 
Figs. 3 and 4. Illustrating the complete envelopment of around the patient’s thighs and secured by an elastic web- 

the cast in stockinet. One double length piece of the ma- _ bing band.) 


1From the Orthopedic Department of St. Luke’s Hospital. 
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Fig. 5. A removable plaster-of-Paris jacket applied to a case of multiple fractures of lumbar 
transverse processes, 5 weeks after accident. When the cast is dry and trimmed to comfort, it is 
cut down the front, removed, and bandaged. The brace maker applies the steels, leather, and lacings. 


lined below and have used it in several hundred 
casts with gratifying results. 
TECHNIQUE 
1. The last plaster bandage must be creamy. 
2. Quickly apply a sheet of dry crinoline and 
rub in thoroughly especially the edges which 
must not be curled over or under. 


3. When the plaster is about to set, use a rolled 
up strip of wet plaster bandage as a shoe shiner. 
If the last bandage is not creamy, make up in a 
small bowl some thin plaster cream and impreg- 
nate the crinoline with the plaster and apply. If 
any windows are to be cut out, “plaster ropes”’ 
may be used to outline them and reinforce the 
edges before the final dry crinoline layer is applied. 





Fig. 6. Illustrating the type of cast indicated in cervical or upper dorsal tuberculosis, osteoarthritis, or injury. 
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Fig. 7. Double spica cast with cross bar which is of great 
aid in handling the child. He is raised by placing one hand 
behind the neck and the other on the cross bar. Cast ap- 
plied to a case of osteogenesis imperfecta with five opera- 
tive fractures produced by osteoclasis manuelle 1o days 
previous to taking this photograph. 
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Fig. 10. Plaster cutter and plaster spreader. 


ous mass of it instead of a series of layers like an 
onion. 
The date in indelible pencil should be marked 





Fig. 8. Illustrating a spica of the right shoulder used in 


maintaining abduction. (No external rotation was indicat- 


ed in this case. ) 


The advantages of this method are: (a) It adds 
one layer of strength. (b) It never cracks as 
Calot’s might. (c) It keeps the patient on the 
table or frame from 2 to 3 minutes longer, thereby 
minimizing the danger of cracking the cast, espe- 
cially in a spica of the hip. (d) It encourages rub- 
bing the plaster cast so as to make one homogene- 


Fig. 9. Same cast as in Figure 8 made into a shelf splint 
preventing adduction but permitting abduction. 


on every plaster cast. An outline should be made 
with indelible pencil, of windows to be cut out 
such as in scoliosis jackets, over operative 
wounds, over abscesses, etc. 


The author desires to thank Dr. J. L. Porter, severa! of 
whose patients are shown in these illustrations. 
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THE SMALL DEEP GRAFT' 


EXPERIENCES AND RESULTS OF THE LAST THREE YEARS 


By OCTAVE CHARLES CASSEGRAIN, A.M., M.D., New ORLEANS 


Department of Surgery, Tulane University of Louisiana School of Medicine 


KIN grafting furnishes one of the most 
“Y romantic pages in the history of surgery; 


not because of the difficulties the early sur-- 


geons had to overcome, for that is the story of all 
medical achievement; but because in no other 
field of medicine, perhaps, did the imagination of 
the physician have such play. 

From the earliest times, surgeons realized the 
need of covering large areas denuded of skin, and 
in their perplexity tried every available material 
from parts of the amniotic sac, to the lining mem- 
brane of eggs and the skin of animals, such as 
sheep, frogs, and dogs. Success followed in one or 
two instances, but successive trials repeatedly 
ended in failure. 

It was only with the coming of the autograft 
that skin grafting may be said to have been a suc- 
cessful procedure. And to Reverdin, who in 1869 
introduced his pin graft and Ollier and Thiersch, 
who independently in 1886 introduced the graft 
which bears their name, must go the credit for 
placing skin grafting on a practical working basis. 
Today with the exception of the few cases where 
skin is removed from donors whose blood is of the 
same group as the recipient, all skin grafts are 
taken from the patient himself. 

Up to the fall of 1920, skin grafting was to me 
a very distasteful operation, necessary at times, 
it is true, but done always with a feeling of pessi- 
mism as to results, which was all too often justi- 
fied. About that time, however, John Staige Davis 
described a graft which he called the small deep 
graft and we decided to experiment with it. Our 
first attempt was so successful that we were en- 
couraged to try again. Since that time we have 
used it with much success in almost all our cases 
of denuded skin areas where the larger flap opera- 
tions were not indicated and in three instances in 
conjunction with the flap operations; and I have 
come to look forward with pleasure to an oppor- 
tunity of performing this operation. 

We have used the small deep graft chiefly to 
hasten healing following the radical removal of 
tumors for malignancy, in extensive burns, and in 
the various types of traumatic wounds of the 
extremities that are admitted to our service at 
Charity Hospital. We believe that it is preferable 
to graft granulating surfaces rather than fresh 


1 Read before the Orleans Parish Medical Society, May 14, 1923. 


raw surfaces, because in the former, vasculariza- 
tion takes place more quickly. We prepare the re- 
ceiving surface in the following way: 

The morning before the operation the area to be 
grafted is cleansed and an alcohol dressing ap- 
plied; on the morning of the operation it is thor- 
oughly bathed with warm saline solution. Scrap- 
ing or shaving of the surface with curette or 
scalpel is absolutely contra-indicated, for if the 
surface bleeds, efforts to control the ooze by hot 
saline compresses devitalize the surface and often 
result in failure. If the surface appears non- 
succulent or fibrotic it is permissible, I might 
better say advisable, to rub it gently with gauze 
moistened with warm normal saline. 

The small deep graft is essentially a whole 
thickness graft and unlike the Reverdin, which is 
an epidermic graft, includes all the layers of the 
skin down to the subcutaneous fat. The area 
from which the grafts are removed, resembles 
small pits, and fat is always seen at the bottom of 
the pit, showing the depth to which we cut to 
obtain the graft. The diameter of the graft varies 
in size from that of a lead pencil eraser to that of a 
dime, but the diameter of the ideal graft should be 
half way between the two. The simplicity of ob- 
taining the graft is one of its recommendations, 
though not the chief. There is no need here of a 
sharp razor, of a perfectly steady hand skilled in 
barely shaving the top of the papilla; there is no 
tedious uncurling of the rolled up edges of the 
graft; but instead, a long Keith needle and or- 
dinary scalpel are used. The needle is passed 
through the skin which is elevated in the form of a 
cone, the base of which is then cut through with 
the scalpel and placed on the raw surface to be 
covered. 

Children and highly timorous persons excepted, 
all skin grafting should be done under local anal- 
gesia, but we have found that infiltration of the 
skin to be transplanted devitalizes it to a variable 
degree. For this reason we have developed the 
following technique: After preparing the donor 
skin by first scrubbing with alcohol, we map out 
a rectangular area, usually on one of the thighs, 
and infiltrate the skin and loose connective tissue 
along the proximal and two lateral sides. This 
gives us a central area anesthetized, but uninfil- 
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trated, from which we pick our grafts. The grafts 
are then placed on the receiving surface from one- 
fourth to one-sixth of an inch apart and then 
pressed into place with wet gauze and covered 
with five or six thicknesses of gauze dipped in 
normal saline. This first dressing is held in place 
by adhesive plaster to prevent any shifting of the 
gauze which might dislodge the grafts before they 
have become adherent. Plain dry gauze is then 
added and the dressing completed with a roller 
bandage. The dressing is undisturbed for 4 days 
and removed on the morning of the fifth day. In 
removing the dressing there is but one precaution 
to observe, but it is a very vital one. The dressing 
should be first thoroughly soaked with alcohol or 
normal saline and removed in layers, until only 
one last strip of gauze is left over the grafted sur- 
face. This last strip can then be removed with 
impunity. Unless that precaution is observed, 
some of the grafts, even though they have taken, 
will of necessity become detached, due to the cak- 
ing and stiffness of the dressing to which they ad- 
here and from which they have not been separated 
by this gradual removal of the dressing. After the 
dressing is entirely removed a thin layer of epider- 
mis can be seen branching out from the edges of 
the grafts and filling the space between them, and 
frequently the whole grafted surface is covered by 
a coagulated serous ooze which might easily be 
mistaken for thin pus. 

The surface is cleaned with alcohol, dried and 
covered with adhesive plaster. Adhesive plaster 
is used for its stimulating and conductive proper- 
ties. The wound is dressed daily or every other 
day, adhesive plaster and dry gauze being used 
alternately until epithelization is completed. Af- 
ter 7 days, unless there is a contra-indication, 
we have the patient take a warm bath daily for 
its stimulating effect on epidermization. 

In the cases reported below, the grafting was 
not all done by myself, but every man on the 
service, including two of our internes, operated on 
at least one patient. 

Our best and quickest results, as might well be 
expected, were obtained in grafting granulating 
surfaces following the wide excision of malignant 
tumors; for here, we dealt with tissues undevital- 
ized by trauma and infection. Our next best re- 
sults were in the treatment of burns and ulcers. 
In those types of cases we did not have a single 
complete failure and all but one case were abso- 
lutely satisfactory. 

In our male service we used the small deep 
graft on eight patients. Three of the patients had 
had extensive crushing and lacerating injuries, 
and débridement was done on admission. Their 
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average stay in the hospital was 2 months. Their 
average stay after grafting was 28 days. The 
shortest stay was 11 days, the longest, 60. In 
two of the cases the grafting had to be done twice, 
for all of the grafts did not take. These two 
patients, however, had suffered horrible mutila- 
tions and in neither case did we lose all our grafts. 
In our other cases, three osteomyelitis, and one 
sarcoma of the thigh, the grafts were satisfactory, 
and the patients were discharged in from 17 to 25 
days from the time of grafting. Our only com- 
plete failure was in a boy 7 years old, who had 
suffered an evulsion of the heel and plantar sur- 
face of the foot. The flap was sutured in place in 
the Accident Room, but sloughed a few days 
later. Three attempts to cover the heel were 
made. Two Wolf-Kraus grafts failed, and the 
third and last attempt with the small deep graft 
was also unsuccessful. 

In our female service all but three of our eleven 
cases were grafted following radical breast ampu- 
tation and in these the average number of days 
that elapsed from the day of grafting to the day of 
discharge was 14 days; the smallest being six, and 
the greatest twenty-nine. One patient who had 
forty-five small deep grafts, all nearly as large as 
a dime, placed on a large granulating surface, the 
result of an extensive breast amputation, was dis- 
charged 11 days after operation, healed. 

In the case of the woman who remained 29 days, 
an overzealous interne, mistaking the normal 
wound secretion of which I spoke previously for 
infection, dressed the grafted surface with di- 
chloramine-T. Two days elapsed before we dis- 
covered the mistake. Much to our astonishment, 
however, every graft was in place and had re- 
sisted the corrosive action of the drug, but the 
surface was bleeding, angry looking, and all the 
fine sprouts of epidermis had, of course, been 
destroyed. 

Of our three other cases two were grafted for 
burns and one for luetic ulcer. The ulcer was 
grafted on June 18 and epidermization was com- 
plete on the 30th, that is, in 12 days. Our burn 
case was grafted on June 2 and epidermization 
was complete on the 14th. The third case I will 
not report as Ollier-Thiersch grafts were used. 


CONCLUSIONS 


In conclusion, therefore, we wish to state that 
we have found: 

1. That the small deep graft is by far the 
easiest type of graft to obtain. 

2. That it is the most viable, as evidenced by 
our experience in the case where the dichlora- 
mine-T was used. 
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3. That being a whole thickness graft it is not 
only firmer and more resistant than the epithelial 
graft, but is especially useful in the grafting of 
exposed localities, such as the heel or shoulder 
where on account of pressure a thin graft will not 
stand the strain. 

4. That even in the cases where all the grafts 


did not take; there was undoubtedly a distinct 
stimulating influence exerted on the granulating 
surface which hastened its complete epidermi- 
zation. 

In closing, I wish to thank Dr. H. B. Gessner, our chief 


of staff, for granting us the use of the material from his 
wards. 


AN OPERATION FOR THE CORRECTION OF PROCIDENTIA OR 
MARKED CYSTOCELE AND RECTOCELE 


By NORMAN D. MORGAN, M.D., San FRANciIsco 
Gynecologist, Mary’s Help Hospital 


NHE following operation is a very simple 
method of correcting a common disorder 
known as prolapse of the uterus or proci- 

dentia and is especially adapted to patients who 
have passed the menopause. 

After making necessary repairs of the cervix 
and perineum, the abdomen is opened with a 
suprapubic, median incision. The ovaries and 
tubes are inspected and dealt with in the usual 
manner. The intestines are blocked with laparot- 
omy sponges. The tubes and ligaments are sep- 
arated from the uterus as is done in performing 
hysterectomy. The bladder then is dissected back 
and the peritoneum on the posterior wall of the va- 
gina is dissected off down to the bottom of the cul- 
de-sac. The uterus is freed from all its moorings 
except inferiorly where it is still attached to the 
superior vagina. The uterus is held anteriorly 
while the two free ends of the round ligaments 
are sewed together behind the uterus, but the 
uterus is still left free. The ligaments must be 
sewed in such a way that they will form a firm, 
tight ridge behind the uterus. The uterus is pulled 
up, thus taking up the slack in the vaginal walls, 
and with a long piece of chromic gut on curved 
needle in a long holder a good substantial “bite” 
is taken in the fascia at the bottom of the cul-de- 
sac between the freed peritoneum and the poste- 
rior vaginal wall, and another “bite” is taken in 
the fundus of the uterus. When the suture is 
tightened the fundus of the uterus will be at- 
tached to the cul-de-sac fascia, the uterus thus 
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undergoing as it were a complete retroversion rid- 
ing upon the connected round ligaments as its 
fulcrum. In doing this the vaginal walls are pulled 
up tightly because the uterus is here used as a 
lever against a strong and firm fulcrum (the con- 
nected round ligaments). The peritoneum is now 
sewed over the uterus to the peritoneum of the 
bladder as in hysterectomy. In extreme cases it 
may be necessary to do a supravaginal hysterec- 
tomy and use the stump of the cervix left to be 
drawn down into the cul-de-sac over the round 
ligaments, thus giving tighter vaginal walls. It is 
necessary that the round ligaments be fairly 
strong and firm and do.not hang too low in the 
pelvic cavity. 

I have performed this operation in several cases, 
and it has given in all of them most gratifying 
and satisfactory results. 
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MEDICAL JOURNALS IN THE 
ENGLISH LANGUAGE 


N May, 1923, the Lancet celebrated its 
| centenary. It is a matter of just pride 
to the medical profession of the world 
that the Lancet has diffused medical knowl- 
edge to the English-speaking public for four 
generations. Since the establishment of the 
journal by Thomas Wakley in 1823, its pol- 
icies have been directed by a member of the 
Wakley family. The fearless policy of the 
Lancet has, for a century, aided the members 
of the regular medical profession in England 
in maintaining a high scientific position, free 
from fads and quackeries. 

In America, the Journal of the American 
Medical Association is a source of pride and 
satisfaction to the medical profession. It can 
be said truthfully that this is the greatest 
medical journal in the world, and that it 
supplies the largest organized body of medical 
men in the world with information on medical 
topics. The American Medical Association is 
inseparable from the Journal, and the Journal 
in turn is inseparable from its editor, Dr. 
George H. Simmons, who, in his dissemina- 
tion of so-called graduate medical literature, 


has done more for the medical profession of 
the United States as a whole than any other 
man of his time. 

Of the many other valuable medical jour- 
nals of high character and wide scope, includ- 
ing those devoted to special fields, I shall 
allude only to four that are notable in surgery. 

The Annals of Surgery was the first journal 
devoted to surgery, published in America. 
From its early years it has been edited by a 
man who is not only a master of the English 
language, but is also a surgeon of wide expe- 
rience. We are thankful that Dr. Lewis G. 
Pilcher has had the strength to maintain the 
editorship which has given him so distin- 
guished a place in surgical literature. 

In the last few years the merit of two new 
surgical journals, each appealing to surgeons 
of the highest intelligence, has gained recogni- 
tion. The British Journal of Surgery, issued 
quarterly under the editorship of a committee 
of which Sir Berkeley Moynihan is chairman 
maintains a high scientific standard; this may 
be said also of the Archives of Surgery, edited 
by Dr. Dean Lewis, and published by the 
American Medical Association, for the pur- 
pose of advancing surgical science and stimu- 
lating research. 

SURGERY, GYNECOLOGY AND OBSTETRICS, 
the official organ of the American College of 
Surgeons, the wide distribution of which is 
evidence of its popularity and excellence, is 
before you, and speaks for itself. 

Graduation from medical college is but the 
commencement of the practice of medicine. 
For a few men it is the end of a professional 
life and the beginning of a trade, but the 
large majority of the members of the medical 


560 





~ wt wD fF 


EDITORIALS 


profession are hard working, intelligent, ear- 
nest men, anxious to give their patients the 
benefit of the latest scientific knowledge. In 
the process of the physician’s education after 
graduation, clinical trips play an important 
part. These trips should be made for the 
purpose of investigating and studying the 
achievements of others. Time should not be 
consumed in the observation of inferior work. 
Attendance at medical meetings is helpful, 
because opportunities are afforded for the 
exchange of views, and for better under- 
standing of the personalities of forceful men 
of the medical world who are contributing to 
progress. 

Above all, familiarity with the contents of 
medical journals is essential. Every practi- 
tioner of medicine should charge himself with 
the obligation of devoting at least an hour a 
day to their study, and should pay the debt. 
If for any reason he misses a day or two he 
should make up the time, but if on any one 
day he is able to read for a number of hours, 
he should credit himself with only the single 
hour. The man who will follow this course 
will, almost unconsciously, become well in- 
formed in medical matters, and if he has the 
power to apply and correlate this knowledge 
with his own experience, he will become a lead- 
ing member of the medical profession. Many 
men, in speaking of an original conception of 
a disease, an original method of treatment, 
or an orignal operation, have informed me 
that the idea came to them in the attempt to 
correlate their own experiences with those 
reported by writers of articles in medical 
journals. 


To the physician, patients represent medi- 
cine in practice, books on medicine represent 
stabilized medical opinion, and medical jour- 
nals, the very breath he breathes, represent 
medicine in the making. 


W. J. Mayo. 
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THE TEACHING OF UNDERGRAD- 
UATES IN MEDICINE 
URING the past 30 years we have 
witnessed great changes in the method 
of teaching undergraduates. In fact, 
one might almost say it had been revolu- 
tionized. Sufficient time has now elapsed since 
the inauguration of these changes to estimate 
their value properly and those who should do 
this are those familiar with both the old and 
the new method. Perhaps it might be well in 
the beginning to grant that on the whole the 
present method is the better but in some par- 
ticulars I think it is much inferior. 

The object of the medical school has al- 
ways been, and should continue to be, the 
turning out of men capable of giving to the 
sick the proper care and attention, in other 
words, the making of doctors. This should be 
our prime object. If perchance we should oc- 
casionally turn out a scientist or an embryo 
discoverer, so much the better, but it is a 
fatal mistake to try to make all our students 
research workers in the hope that one or two 
of each class may ultimately turn out to 
be a real scientist. All should have a thor- 
ough, general knowledge of the fundamental 
branches, especially anatomy, physiology, and 
pathology, and then they should be taught 
diagnosis and treatment. None will probably 
take exception to this formula, but an inspec- 
tion or rather a questioning of recent graduates 
will show, I think, that it has hardly been ad- 
hered to in recent years. The men have been 
taught a few things very thoroughly, or have 
studied one phase of a subject very diligently, 
to the neglect of others equally necessary to 
the development of diagnostic ability and 
judgment. Let me illustrate, taking first anat- 
omy. There was a time when a good knowl- 
edge of general anatomy was considered es- 
sential, when a student must have dissected 
every part of the human body, but this time 
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has apparently passed in many schools. In 
the English, Scotch, and French schools, the 
medical student is much better instructed in 
this important subject than in ours, where too 
often special work in one department of anat- 
omy, such as embryology or histology, or the 
careful dissection and study of one part is 
taken as a substitute for a general working 
knowledge of the whole subject. Many recent 
graduates have told me that they had dis- 
sected only an arm or leg; others that they 
had never had any systematic instruction in 
general or topographical anatomy, and still 
others, a few, who said they had never seen 
their professor of anatomy and were supposed 
to gain their knowledge by reading and the 
contemplation of charts and dissected parts. 
Another very intelligent interne, finely trained 
along certain lines, told me he knew every- 
thing about a Colles’ fracture, but not a thing 
about any other; that he had never seen any 
other nor had 5 minutes’ instruction on the 
general subject of fractures. Should such a 
man, however brilliant, be given the degree 
of doctor of medicine and allowed to practice? 
I think not and yet it is no fault of his own 
but that of his teachers. Many other recent 
graduates have no knowledge of the diagnosis 
of fractures or of the methods of reduction, 
for the one they depend entirely on the X- 
rays, and for the other on open operation; a 
sad commentary indeed on their medical edu- 
cation, but I assure you it is no exaggeration. 

We are teaching undergraduates what we 
should teach graduates. This change is notice- 
able usually in the third year of the medical 
course and sometimes it begins to make its 


appearance even before this. The latter is 
noticeable when a first or second year student 
is allowed to neglect his systematic studies 
and is given credit for work not done in these 
lines because he is doing special laboratory 
work under the direction of a head, or sub- 
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head, of a department. This work may be 
developmental and of great value to the stu- 
dent in later life, but cannot and should not 
take the place of systematic and thorough 
study of the fundamentals. Sometimes this 
special work of the student is of no value to 
him whatever, being simply the work that a 
diener might do, requiring no exercise of the 
knowledge the student has already acquired. 
Too often it is simply playing a minor and, 
as far as the student is concerned, a useless 
part in a piece of pathological research the 
professor is doing. 

These observations, I think, show that some 
of the changes which have taken place in re- 
cent years do not represent advancement, but 
the contrary. One cause of these changes is 
the tendency in recent years to appoint men 
to the chairs in undergraduate schools because 
of the reputation they have gained as research 
workers or in some limited field of medical or 
surgical practice, regardless of their ability, 
and sometimes in spite of their inability, to 
teach. The professor in an undergraduate 
school should first of all be a teacher, if per- 
chance he should also be deeply interested and 
engaged in research so much the better, but 
the inability or disinclination to impart to the 
students committed to his care the well estab- 
lished facts regarding the subject he is sup- 
posed to teach, while he and a few chosen 
students endeavor to discover new ones, should 
render him ineligible to a chair in an under- 
graduate school. It is no easy or agreeable 
occupation to go on year in, year out, teaching 
well known and established knowledge, but 
this is just the duty which a professor owes 
to his school and his students. To the real 
scientist this should not be distasteful, for he 
must realize that his students cannot reach 
the point of being able to do advanced and 
valuable research without this fundamental 
knowledge, which he himself took many vears 
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to acquire. We need real pedagogues in our 
medical schools and we can do with less re- 
search conducted by the student to the neglect 
of those fundamental studies which must form 
the basis of all valuable advanced work. I 
believe that many students, who would ulti- 


mately do distinguished work in their profes- _ 


sion, either as scientists or practitioners, have 
their careers spoiled, or at least handicapped, 
by the lack of a thorough general knowledge 
of anatomy, physiology, chemistry, and path- 
ology. The medical schools have turned out 
too many men highly trained along certain 
limited lines who are grossly ignorant of the 
principles of medicine and surgery. And it is 
hard, pretty nearly impossible, for those men 
to make up this loss and they go through their 
careers as narrow men instead of broad men. 
They are “hell on fits,” but on “fits” only, 
with the world full of other ills demanding 
study and attention. 

The professor of anatomy, who teaches only 
the phase of anatomy in which he is particu- 
larly interested, is comparable to the surgeon 
who spends his time teaching the technique of 
difficult and often unusual operations, when 
he should be drilling into his students sur- 
gical principles, familiarizing them with the 
clinical picture of surgical diseases and en- 
deavoring to develop in them, to some extent 
at least, surgical judgment. The first plan 
may be the pleasanter but it does not cancel 
the professor’s obligation, and it turns out on 
the world a lot of impractical automatons. 
The hardest thing to teach in any branch of 
medicine is the reasoning which is so essential 
to the successful diagnosis and treatment of 
disease, and yet this should be one of the prime 
objects of the teacher of undergraduates in 
medicine. 

In our endeavor to do away with the old 
didactic method, which certainly has its faults, 
and substitute the bedside method of teach- 
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ing, we must not lose sight of the fact that a 
large body of the class may fail entirely to 
receive instruction on important subjects. To 
teach only from the patients who happen to 
be in the wards or dispensaries is a great 
mistake and can never take the place of or- 
derly systematic instruction. There cannot, 
however, be too much teaching with the pa- 
tient and student both at hand. 

I hope in trying to make clear certain points 
I have not indulged in exaggeration; and 
think I have not. If then you can agree with 
me you can readily see that unless we adhere 
to what is good in the old method and avoid 
what is bad in the new, we are sure to fail in 
what would seem to be our raison @étre, 
namely, the turning out of doctors to treat 
the sick. 

There are some, however, who will disagree 
with much, if not all, I have said and to them 
I should reply that it is our failure to turn 
out practical doctors and enough of them to 
take care of our communities that has been a 
potent factor in the propagation of osteo- 
paths, chiropractors, and other quacks. 

The medical schools of the United States 
must graduate physicians who can and will 
treat the sick; not in the larger cities and 
medical centers only, but in the villages and 
hamlets and in the far away places of the 
earth. The time is coming when the public 
will demand of the medical school a produc- 
tion in proportion to its endowment. 

A French surgeon, who recently visited the 
medical schools of America was surprised at 
the size and equipment of some of our schools, 
but when he learned of the number of stu- 
dents being taught he was astounded and 
said: “In France with such a plant and such 
an endowment we could teach thousands 
where you teach hundreds.” An exaggera- 
tion, if you want, but food for thought. 

Joun H. GIBBon. 











MASTER SURGEONS OF AMERICA 


GEORGE RYERSON FOWLER 


OR twenty-five years previous to his lamented death in February, 1906, 
George Ryerson Fowler held the foremost place among the surgeons of 
Brooklyn, New York. In securing this place he had not been helped by 
any adventitious circumstance; it was the result of his own energy and capacity. 

He was born in New York City, December 25, 1848, of parents who for several 
generations had transmitted the best traits of an English Colonial strain. Later 
his father, having been made the master mechanic in charge of the repair shops of 
the Long Island Railroad, removed to Jamaica, Long Island, where the shops 
were located. Here the young George grew up, and in the common school of the 
village was taught until he was old enough to enter as an apprentice the shop 
which his father superintended. 

Meanwhile, the civil war broke out. George was fired with desire to have a 
part in it, and soon after its outbreak, being yet a boy of twelve years of age, ran 
away to seek a recruiting station in the City. A police alarm discovered him and 
he was brought back to his parents in the custody of a policeman and was per- 
suaded to defer his military aspirations. He always retained a penchant for mili- 
tary affairs and in later years ran the whole gamut of the National Guard of his 
State, from a regimental assistant surgeon to surgeon, brigade surgeon and surgeon 
general. The Spanish American War found him at the height of his professional 
activities, but he did not hesitate to throw everything aside and put on the uni- 
form of his Country’s Army. He was commissioned a chief surgeon of division 
and was assigned to duty as medical ingpector, consulting surgeon, and chief of 
the operating staff of the Seventh Army Corps, in which capacity he served 
throughout the war. 

That the apprentice boy, working at the bench in a railway repair shop 
should develop into a great surgeon was due—so Fowler himself used to say—to an 
accident in the shop when he was called on to assist in the care of the sufferers. 
The surgical instinct was then awakened in him. As it grew it was fostered and 
directed especially by two men who took an interest in him, one a pharmacist 
and the other a former army surgeon. The open, frank, and enthusiastic nature 
of the boy, which enlisted the help of these men in realizing his ambition, caused 
him in after years, when he had boys of his own, to show his grateful appreciation 

564 








Bo SCIAEIRLIRAI MECHA CISCIACISCMWMCI ACI DLI VC VIAL SLI SLISCSKI ASI SCI SASIATIBAiSe Bel 


Vig GAsnxns CA DA db \ ANS Nid Od ap od A Ad Ed Nd ed 


rs) 


= TT 


(Divi 


SSE I 


—IrrTr—) 


NSN SIS S131 S31 


nN 


aie 
alk 
( 
lie 
il 
: 
( 
i: 
i 


EYAL Y AY NYY DEYN YINY. YONA 


AAALAC ALAC RCAC AL DA 


iW) 








PILCHER: GEORGE RYERSON FOWLER 565 


of what these early friends did for him by bestowing upon these boys the names 
of these earlier friends! Doubtless this experience of the shop accident called 
forth the peculiar instinct of the young apprentice, but the soil must have been 
ready for the seed—Nature’s gift of the qualities that manhood was to develop 
and ripen. 

The path from the shop to the benches of the medical school was an easy one 
sixty years ago. Three years of study including two courses of lectures at a 
medical school sufficed to earn a degree. Of course, then as now, such a training 
could only have introduced a man into the vestibule of medical knowledge. It 
opened the door, it pointed the way, the later progress depending upon the 
inherent qualities of the neophyte himself. Fowler made the most of his oppor- 
tunities; he was thoroughly in earnest; he had a mind quick to apprehend, 
thirsty for knowledge, and a natural mechanical aptitude that turned him espe- 
cially to those things in which the hand could actively engage to accomplish an 
end: he was a born chirurgeon, indefatigable in the dissecting room, and devoted 
to theclinic. He did not attempt tosecure an hospital interneship because he could 
not afford to put off for a year or more the beginning of the time when he could 
earn money to pay his debts as well as to secure his daily bread. In 1871 he was 
graduated as a Doctor in Medicine from the Bellevue Hospital Medical College, 
and at once opened his office in Brooklyn in a location that promised an im- 
mediate demand for his services. 

It was in the crowded tenements of the poor that he found the experience that 
took the place of hospital wards. For fifteen years thereafter he carried on a 
constantly enlarging general practice, in which, however, the surgical element 
became increasingly prominent. He had no hospital connection, no teaching 
position, no influential coterie of friends to push his fortunes. It was purely the 
force of his own personality that made his career possible. He began his work 
just as the Listerian teachings were coming to be appreciated by the surgical 
world. Fowler accepted the doctrines of antisepsis with enthusiasm and led in 
their advocacy despite the critical skepticism of the older surgeons who had 
hitherto controlled the surgical situation in the community. He wanted to teach, 
he wanted the opportunities of a hospital ward, he constantly felt the urge of the 
surgical spirit that was in him. The avenues to such positions in all the existing 
institutions were preempted by others. At last the opening of a new hospital 
brought to him the desired opportunity, when, in 1883, he was appointed one of 
the surgeons to the recently opened St. Mary’s Hospital. Four years later, when 
the Seney Methodist Episcopal Hospital was opened, he was appointed one of 
its two attending surgeons. Later when the staff of the Brooklyn Hospital was 
re-organized he was made its chief surgeon, and somewhat later still upon the 
organization of the German Hospital the first surgical appointment on its staff 
was given to him. By 1890 he was in the full tide of his surgical activities. Un- 
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tiring, full of enthusiasm, delighting in his work, he was passing from hospital to 
hospital. He was not only an untiring worker but he was equally untiring as a 
student. He read, he wrote, he traveled, he mingled with men, he steadily grew 
in mental breadth and in professional capacity, while his natural aptitude and his 
manual skill remained the dominating elements in his special work. He was 
elected to membership in the New York andin the American surgical societies. 
He attended the International Medical Congresses at Moscow and at Paris. 
When in 1890 the State of New York instituted a State Board of Medical Ex- 
aminers, he was appointed one of its organizers, and the chair of surgery was 
assigned to him, a position which he continued to hold throughout the remain- 
der of his life. 

Fowler’s contributions to surgical literature were frequent. Although he was 
continually doing an amount of work that would exhaust the endurance of a half 
dozen ordinary men, he never seemed to be tired, and after a full days’ work in 
office, ward, and operating room, would settle down to writing in his library until 
the early morning hours. When he did retire an emergency call that would 
rouse him from his bed would be responded to by him with the readiness and 
eagerness of a recent graduate. The number and variety of his papers on surgical 
subjects testify to his industry and to the scope of his labors. While his writings 
dealt with all regions of the body, it is probable that his name will long be associ- 
ated especially in thoracic surgery with the subject of the decortication of a 
lung in chronic empyema, and in abdominal surgery with the early operative 
treatment of appendicitis; and with the semi-sitting position in the treatment 
of general peritonitis the “‘ Fowler position.” 

Among the pioneer workers in appendicitis he was most earnest in advocating 
early and radical surgical interference. His work on the subject, published in 1894, 
will remain as a valuable landmark in the history of the evolution of the surgery 
of the appendix. 

For many years he labored in the preparation of a systematic treatise on 
surgery, to the writing of which he devoted hours that he stole from the tale of 
those that should have been devoted to sleep. It was published in 1906. The last 
proof sheets were corrected by his own hand, but he did not live to see a printed 
copy of the book over which he had labored so assiduously through the years. In 
February, 1906, while en route to attend a meeting of the State Medical Examin- 
ing Board in Albany he was seized with intense abdominal pain; on arrival he was 
carried to the hospital. His colleagues operated with all promptness for the re- 
moval of a gangrenous appendix; he lingered for a few days; a paresis of the ileum 
developed which was obstinate to all efforts for its relief, and on the sixth day of 
February in the beginning of his fifty-sixth year, his great heart stood still. In 
the completion of his book he had evidently completed his life’s work. His book 
is the epitome of his life—into every page of it he infused his own personality. It 
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is valuable in itself. In its clearness of diction, comprehensiveness of treatment, 
and the practical directions for resort to surgical relief it is unsurpassed by any 
book of its day. It is still more valuable, however, as an example of the possibility 
of the achievements of ardor, enthusiasm, pluck, energy, and perseverance in 
wresting brilliant success out of conditions apparently forbidding and sterile. 
George R. Fowler was of medium height, compactly built, with a frank at- 
tractive countenance, and a piercing eye. He was companionable and engaging 
in his relations with his fellows, always kindly and sympathetic in his attitude to 
those who sought his help. He had a breezy positive way about him that could 
not fail to awaken the confidence of those with whom he came in contact. He 
always carried his profession with him and loved to talk about any phase of it. 
He left an enduring impression upon the community in which he lived as well as 
upon the surgery which he loved. In the work of his pupils and of his sons who 
now occupy positions of responsibility in the surgical world he still lives. 
Lewis S. PILCHER. 














TRANSACTIONS OF SOCIETIES 


CHICAGO SURGICAL SOCIETY 


REGULAR MEETING HELD NOVEMBER 2, 1923, Dr. ALLEN B. KANAVEL, PRESIDING 


Dr. CLARENCE W. Hopkins read a paper en- 
titled “‘Injuries and Anomalies of the Spine.” 


THE USE OF BOILED BEEF BONES AS INTRAME- 
DULLARY PEGS IN FRACTURES OF LONG 
BONES; AN EXPERIMENTAL STUDY 


Dr. CHARLES DAVISON AND Dr. FREDERICK 
CHRISTOPHER contributed a joint paper on the use of 
boiled beef bones as intramedullary pegs in irac- 
tures of the long bones. (See page 534.) 


DISCUSSION 


Dr. CHARLES Davison: Scattered throughout the 
literature are reports of cases of fractures treated 
by the boiled beef bone peg, but the end-results, 
as a rule, are not given. This led us to try to fol- 
low up the end results in some cases, but we were 
unable to follow them long enough to learn what 
the end-results would be. We undertook these ex- 
periments with open minds hoping to find some- 
thing of value. I think many of the human cases 
reported were discharged while the beef bone pegs 
were intact and apparently a clinical cure obtained. 
From watching these dog experiments there is no 
question but what there is a period when an apparent 
cure of the fracture is present. The part of the beef 
bone peg which lies between the bone fragments, 
which is unprotected by periosteum or live bone, 
gradually absorbs until it spontaneously disintegrates 
or breaks through, allowing the fracture to become 
loose. Then it must go through a period of non- 
union, possibly with displacement and union in a 
malposition. Our experiments condemn the use of 
boiled beef bone as a means of treatment of frac- 
tures in the human. 

Dr. M. L. Harris: In the treatment of fractures 
of the long bones, foreign bodies of whatsoever 
material filling the medullary cavity, as dowel pins 
or internal splints, are not desirable. Their intro- 
duction necessitates the destruction of a great deal 
of endosteum, which is of so much importance in 
the repair of these fractures. The detrimental 
effect of such foreign bodies on the healing of frac- 
tures has often been demonstrated experimentally. 

Dr. Harry M. Ricuter: I am very much in- 
terested in the work done by Doctors Davison and 
Christopher. However, my results are so absolutely 
different from those obtained in their experiments 


on dogs that it seems to me the basis for this dif- 
ference should be sought by workers in this field. 

I have used beef bone and ox horn pegs as dowels 
in fractures in the human being with perfect clinical 
results. It seems to me that the bone peg function- 
ates in a fracture as does catgut in the suturing of 
fascia. Its purpose is to hold the ends of the bone in 
contact. It may have a second purpose, namely, to 
hold the fragments in a straight line, but this is 
better attained by external supporting splints, the 
ends of the fragments being held in contact by the 
bone pegs. The function of the latter ceases when 
sufficient callus is formed to prevent slipping, pro- 
vided the external splints are applied. It is rather 
desirable than otherwise that they should disappear 
early, for having performed their function, their 
continuance in position must be as a foreign body 
and useless if not harmful. In one of the X-ray 
plates shown by Dr. Christopher, that part of the 
bone peg which projected from the fragment showed 
absorption while that part within the fragment threw 
a darker shadow. My explanation of this phenom- 
enon is quite different from that of Dr. Christo- 
pher’s. I would suggest that that part of the bone 
peg which projected into the soft tissues was ab- 
sorbed as is all tissue within a foreign element, while 
that part buried in the fragment was impregnated 
by the live bone of its environment. And it seemed 
to me that this proves that the bone dowel does not 
inhibit medullary growth and does not account for 
the inhibition of callus formation in the experimental 
work. That it does not inhibit callus formation is 
also proven by my own clinical results and by the 
work of others whose results have been at variance 
with those of the speaker. 

Dr. WiLL1AM R. CusBins: To me it seems per- 
fectly clear, that Doctors Davison and Christopher 
have demonstrated conclusively that there is no 
comparison between the use of live bone and dead 
bone in transplants. It is extremely interesting 
to see the great effort made by the young vital bone 
of the pup to grow into the boiled bone graft. In 
the older animals this does not occur. 

I must take issue with Dr. Richter, that the boiled 
beef bone graft serves as well for a splint as living 
bone. And especially must I take issue with him 
upon the statement that it is only necessary to 1m- 
mobilize these fragments ashort period of time. In 
two of my patients in which an intramedullary splint 
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of autogenous living bone was made, one a humerus 
and the other a femur, marked bowing occurred; 
in the femur, which was taken out of the cast 7 
weeks following the implantation of the graft, avery 
marked lateral bowing occurred after that period; 
in the humerus, marked bowing occurred upon the 
removal of the splint 5 weeks after the implantation 
of the graft. These conditions occurred in spite of 
the fact that the graft lived and has since demon- 
strated that it is living and taking up the functions 
of the bone into which it was implanted. 

Why it should take longer in some instances for 
these bones to stick together with an intramedullary 
bone graft it is not possible for me to state, but there 
does seem to be a slight inhibition in the production 
of firm callus in some of these cases. If that is true 
with living bone, it seems obvious to me that boiled 
beef bone would be far more likely to cause a serious 
disturbance, just as has been shown by Dr. 
Christopher. 

Dr. C. C. Rocers: I would like to ask Dr. 
Davison why, when these bones were put together 
and dowels put in, there was no union? It seems to 
me, that with the proper preparation and the appli- 
cation of a cast, better results would be secured 
than if a bone peg were not used. Why is it that 
when put in apposition and a bone peg inserted, 
these bones do not unite as they would if the bone 
peg were not put in? 

Dr. E. C. RreBet: With reference to the frac- 
tures Dr. Richter spoke of, I wish to say that Lexer 
has recently stated that there is a field for the use 
of bone pegs but this use is limited. He lays great 
stress on the fact that a reasonable time should 
elapse before operation for the development of a 
hyperemia, as there is a fight between specific 
and non-specific tissue elements. If the specific 
elements get the upper hand, we get union, but if 
the non-specific elements predominate, we get non- 
union. Hence we should await the optimum time 
during which the specific bone elements have their 
greatest reparative force. As Dr. Richter stated, 
there is a certain time when these fragments will 
hold, that means, when the specific elements are in a 
state of full development; otherwise, connective or 
non-specific tissue elements will invade the bone, 
be it beef or living bone. 

Dr. E. Wyttys ANDREws: At the International 
Congress of Surgeons, held in London a year ago, 
the work of MacAusland, of Boston, was largely 
along the line of arthroplastics and transplants. 
The proteolytic elements produce absorption of these 
fragments where the condyles or other bones are 
transplanted. There is one thing we must do and 
that is to type individual animals or humans almost 
as carefully as we would do in cases of transfusion. 
There is scarcely any doubt that today a couple of 
dogs can be transfused one with the other back and 
forth until we get them completely typed, and then 
we can make a successful transplant of whole tissues 
as well as fascia. If there is any feature in the 
successful preservation of these grafts in the living, 


it is probably in the line of first preparing our 
patients, making them actual donors and recipients 
over quite a period of time. 

Dr. Puittie KreuscHer: During the 7 years 
of my association with Dr. Murphy, it was part 
of my duty to look after the bone and joint cases 
postoperatively. As far as I know, only one beef 
bone was used as a medullary transplant; all the 
others were autogenous transplants placed into the 
medullary canal. In ordinary cases of non-union 
it is necessary to immobilize absolutely for a period 
of three or four times that required for normal union. 
If there is bone defect which must be spanned, then, 
of course, immobilization must be continued very 
much longer. I have under my care a case of frac- 
ture of the radius in which there was a defect of 
2% inches. I did a medullary bone graft and have 
kept the arm immobilized for a period of 18 months. 
It is my belief that an intramedullary transplant 
in no way interferes with the normal healing, nor 
that it is less efficient than the sliding graft. I have 
an X-ray of the tibia in which an absolutely normal 
medulla is shown 18 months after an intramedullary 
transplant. 

Success in these cases depends upon absolute 
asepsis, and second, complete immobilization not 
only as far as flexion deformity is concerned, but 
as regards torsion or twisting of the bone. 

Dr. CuHartes Davison (closing on his part): If 
you had seen these specimens as we took them 
out, there would be no question as to what we are 
talking about. It is not a question of live bone. 
Experiments with live bone show different re- 
sults. If you put in a live bone transplant under 
the same conditions, you will find that it fastens into 
the medulla; that in the space between the two 
ends of the host fragments the transplant increases 
in size and it gets larger as time goes on. That is 
incidental. I am not arguing for live bone. 

When that part of the beef bone which was 
encased in the medulla and covered by the endos- 
teum became fixed and as fast as the beef bone was 
absorbed, its place was taken by new bone formed 
by the endosteum, so that part of the beef bone was 
kept solid at both ends in both fragments; but in 
that part of beef bone which was exposed between 
the fragments, not covered by live bone, and not 
protected by endosteum, there was the same or 
greater absorption, and there was no replacement 
by live bone from the host. These specimens show 
that whatever internal callus formation was pro- 
duced, it did not bridge the defect. 

There was gradual disintegration of the beef bone 
support, and nothing was produced to take its place; 
consequently a late non-union of the fracture 
occurred. I believe that if many of the human cases 
reported as successfully treated could have been fol- 
lowed until absorption of the beef bone took place, 
a period of non-union would have been found. 

Dr. Dantet N. EISENDRATH read a paper en- 
titled ‘“Urography as an aid to Abdominal Diagno- 
sis,” which will appear in a later issue. 
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OLD MASTERPIECES IN SURGERY 


By ALFRED J. BROWN, M.D., F.A.C.S., Omana, NEBRASKA 


A ROSEGARDEN FOR PREGNANT WOMEN 
AND MIDWIVES 


Benn practice and knowledge of obstetrics was 
one of the most neglected fields of medicine dur- 
ing the middle ages. So-called obstetrics consisted 
in neglect of normal cases and butchery of abnormal. 
It was considered beneath the dignity of the physi- 
cian to care for an obstetrical case even as a con- 
sultant and the sense of false modesty of the times 
precluded his active participation in the delivery. 
Consequently, the management of the patient was 
left in the hands of ignorant and untrained mid- 
wives, and the physician was called in only to de- 
liver hopeless cases and this was done usually by 
mutilation of both mother and child. Knowledge of 
the anatomy of the female generative organs was 
very meager as shown by the anatomical fugitive 
sheets of about 20 years later. The anatomy of the 
fetus and fetal membranes was handed down through 
the works of Hippocrates, Galen, Rhasis, and Avi- 
cenna and the illustrations in the various codices 
which followed the Soranus-Moschior form of the 
uterus and fetus which were far from correct, 
though they show that the various positions of the 
fetus in utero were known clinically. 

The time was propitious for the study of obstetrics 
clinically and an attempt to do something to de- 
crease the mortality of women during childbirth. 
This opportunity was grasped by Eucharius Roess- 
lin, the elder, a physician of Worms-on-the-Rhine 
and Frankfort-on-the-Main (died 1526, also called 
Rhodion). In 1513, he published his book, which he 
called Der Swangern Frauen und Hebam(m)en Rose- 
garten; A Rosegarden for Pregnant Women and 
Midwives, which was the outstanding authority on 
obstetrics for over a century and was republished, 
somewhat altered as time went on, in various lan- 
guages. Its best known form is as “The Birth 
of Mankynde” by Thomas Raynalde, 1565. 

The name of Roesslin’s book has been an enigma 
and several explanations for it have been offered. 
One has said that it was used as a play upon his 
name Roesslin or Roeslein, which means a little rose. 
Another said that it was so called because of the 
beautiful Rose Garden of Worms, his native city. 
The 1513 edition, printed in German, is a very rare 
volume and hence little known. In it Roesslin has 
written a portion of his preface in poetry and in the 
poem gives his reason for the name. He likens his 
words of advice to roses which bring brightness and 


joy to those who heed them, and inasmuch as he 
has brought them together in a book, he says that 
he has made a garden and so he calls his little book 
the Rosegarden. 

The book itself is a simple and rather short com- 
pend of the subject of obstetrics. Throughout, it 
can be seen that he is writing for the information of 
midwives who apparently do all the manipulation 
of the actual delivery and the physician is only the 
consultant. He explains the usual position of the 
fetus in utero and describes the fetal membranes, 
which he says are three in number. The fetus is 
described in the ‘“‘see, speak, and hear no evil posi- 
tion” as the normal. He divides births into natural 
and unnatural according to the position of the fetus, 
and considers the breech presentation as the most 
simple of the unnatural births. Later, under the 
management of labor, he gives detailed directions 
for the delivery of breech and foot presentations, 
and describes podalic version, which was later popu- 
larized by Paré. He likewise describes cephalic ver- 
sion, which he prefers. He advises waiting until the 
membranes bulge widely before puncturing them 
and gives early rupture of the membranes as one of 
the eighteen reasons for a difficult birth. For easy 
delivery he places great value on lubrication of the 
birth canal with various oils and salves used both 
manually and internally. He believes in careful 
preparation of the mother for delivery as an impor- 
tant factor in an easy birth. The directions for ex- 
ercise, diet, and care of the bowels are clearly laid 
down in detail. Throughout the entire book the 
desire to make the burden of the parturient woman 
light and as easily borne as possible can be seen. 
As later, Oliver Wendell Holmes and Semmelweiss 
blazed the way for the avoidance of puerperal sepsis 
so Roesslin made the plea for care of labor and not 
neglect. The belief that the fetus breathed through 
the vagina is shown by the directions for holding 
the ‘“‘mouth of the uterus” open should the mother 
die until a cesarean section, which he advises under 
such a contingency, can be performed. His method 
of stimulating pains is rather heroic as he advises 
making the mother smell powdered hellebore or 
ground pepper to cause sneezing and so increase the 
abdominal contractions. 

The final chapter of the book is divided into 
thirty-six parts, each of which treats of a different 
disease of the newborn child. So this portion of the 
work may be said to be the first special work on 
pediatrics. 
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REVIEWS OF NEW BOOKS IN SURGERY 


REVIEWS OF NEW BOOKS IN SURGERY 


ical review is based on 2,000 cases of tuberculous 

caries observed in the Rizzoli Institute of Bolog- 
na, Italy. The author! divides his monograph into 
two parts: (a) general, in which he reviews the site of 
origin of bone abscesses, their contents, the mechan- 
ics of abscess migration and the development of the 
abscess itself; and (b) special, in which he discusses 
abscesses of the vertebral column, of the pelvis, and 
of the hip, knee, and shoulder joints. His conclusions 
are: (1) While abscesses migrate along well-deter- 
mined anatomical paths, purulent tuberculous col- 
lections do not always follow such paths. (2) Gener- 
ally speaking, abscesses follow muscle-sheaths and 
those interstitial spaces which offer the least resist- 
ance to the mechanical and biochemical action of 
pus. (3) Neither muscles nor aponeuroses represent 
insurmountable barriers to pus invasion; atypical 
points of escape may form in any part of the body. 
(4) Pus only very rarely travels along blood vessel or 
nerve sheaths. (5) Tuberculous pus very rarely pro- 
duces vascular or nerve lesions. (6) Gravity, the 
ulcerative action of the tuberculous granuloma, and 
pressure of the abscess are the prime factors which 
regulate the migration of purulent collections. It is 
impossible to estimate which of these three factors 
plays the dominant réle. TARNOWSKY. 


Ti LIS exhaustive historical, pathological and clin- 


HE object of this book? isto bring to the general 

surgeon and specialist alike the detailed re- 
sults of the author’s vast and ripe experience in 
cleft lip and palate work with the end in view 
that better operative results may be obtained in 
these distressing deformities. 

Dr. Brophy may, without flattery, be called the 
greatest authority on all operations for cleft lip and 
palate. His experience in labio-palatal surgery has 
extended over a period of 40 years and up to 1920 
has included over 5000 cleft palate operations. His 
development of the operative procedures in this 
field from the former crude methods to the per- 
fection of the present technique, has made him 
famous and honored everywhere. 

The bases for this book were the chapters on 
“Cleft Lip and Palate” in the author’s book on 
Oral Surgery published in 1915. The subject has 
been gone into in far greater detail, and the results 
of more recent investigations and inventions, with 
many improvements in technique, have been added. 
The most important of these is the technique which 
prevents the spreading of the arch and retains the 
tuberosities of the maxillz in a normal position. 
Great emphasis is placed on the importance of re- 
taining the premaxillary bones in a double cleft, no 
matter what their position, and the excision of 
these bones is denounced in no uncertain terms. 
,|LE VIE DI DEFLUSSO DEGLI ASCESSI OSSIFLUENTI. Dott. Sanzio 
Vacchelli. Bologna: L. Capelli, 1923. 

‘Cert Lip AND Patate. By Truman W. Brophy, M.D., F.A.C.S. 
Philadelphia: P. Blakiston’s Son & Co., 1923. 


The author stresses the fact that in the child a 
cleft palate is not the result of congenital deficiency 
of the parts nor arrested growth, but that with rare 
exceptions the normal amount of tissue is present 
at birth but is misplaced. This has been verified by 
authorities and must be accepted. 

The technique of operation is described in great de- 
tail and here one will not fail to note the master 
mind and hand. There is also a complete descrip- 
tion of the special instruments used with a cut of 
each one. 

The subjects ‘Medical Care in Cleft Lip and 
Palate Patients, Infant Feeding, and Training of 
Speech after Cleft Palate Operations” are fully 
covered. 

The book contains 446 illustrations and colored 
plates, mostly original, and those showing the 
author’s technique are especially clear and bring 
out many of the fine details. An exhaustive bibliog- 
raphy consisting of nineteen pages in fine type is 
given and will be very useful to those especially in- 
terested in this subject. 

In years past there have been many militant 
critics of the Brophy technique, but since mastering 
more completely all the essentials these men have al- 
most invariably become very enthusiastic exponents 
of the ideas set forth by the author. 

EARL THOMAS. 


Ts publication® consists of a series of mono- 
graphs, nine of which have been received for re- 
view. Forty-one have already appeared; others are 
listed as contemplated or in preparation. Four mono- 
graphs are devoted to general diagnosis and therapy; 
these are concerned with the application of experi- 
mental pharmacological investigation to pharmaco- 
therapeutics, with immunology, dietetic treatment, 
orthopedics, balneo- and climatotherapy, psycho- 
therapy, general diagnosis, roentgen diagnosis, and 
irradiation. The specialties considered in regard to 
‘diagnostic and therapeutic errors and their avoid- 
ance” are internal medicine, represented by 16 
monographs; surgery by 12; gynecology by 3; ob- 
stetrics by 4; ophthalmology by 4; otology by 2; 
skin and venereal diseases by 2; and pediatrics by 6 
volumes. 

Among the contributors to subjects of internal 
medicine are Professors Hoffman, Meyer, Naegeli, 
Ebermayer, v. Kor4nyi, v. Noorden, Schlesinger, 
Krause, and Eppinger. The surgical monographs are 
by Dr. Chiari and Professors Clairmont, Haberer, 
Koerte, Ledderhose, Mueller, Payr, Leusden, Sonn- 
tag, Tilmann and Voelcker. Gynecology is repre- 
sented by Professors Henkel, Reifferscheid, and 
v. Jaschke, and obstetrics by Professors Fehling, 
Zangemeister, and Esch. 


SIRRTUEMER DER (ALLGEMEINEN UND SPEZIELLEN) DIAGNOSTIK UND 
THERAPIE SOWIE DEREN VERHUETUNG. Edited by Prof. Dr. J. Schwalbe. 
Leipzig: Georg Thieme, 1923. 
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The monographs received vary in length from 77 
to 329 pages. The quality of paper and the print- 
ing leave nothing to be desired. Each volume has 
a complete index. The various treatises are well 
planned. They deal in an authoritative manner 
with diagnosis, differential diagnosis and treatment. 
The style is simple, clear and concise; the discussions 
are comprehensive and include the more recent aids 
in diagnosis and treatment. Pitfalls in diagnosis are 
pointed out and their means of avoidance indicated 
by careful differential diagnosis of conditions likely 
to be confused. The limitations, as well as the prin- 
ciples and details of treatment, are emphasized. In 
short, these monographs impress the reviewer as 
exceptionally valuable expositions of our present 
knowledge in regard to diagnosis and treatment. 
One wishes that they were available in English 
translation. W. H. NADLER. 


HIS volume,! with three hundred and thirty-five 

excellent illustrations, which is intended espe- 
cially for undergraduates, more nearly meets their 
requirements than any other textbook in common 
use. In most books for students, too much space is 
given to operative details and different methods of 
performing major operations; in consequence, the 
text is too long and too elaborate for him to grasp the 
important parts pertaining to his fundamental prep- 
aration. 

The recognition of diseases of the jaws and mouth 
and their bearing upon general disease, their differ- 
entiation and symptomatology, is of far more im- 
portance, not only to the student but to the general 
practitioner of medicine and dentistry as well. 

1EssENTIALS OF ORAL Surcery. By Vilray Papin Blair, M.D., 
F.A.C.S., and Robert Henry Ivy, M.D., D.D.S., F.A.C.S. St. Louis: C. 
V. Mosby & Co. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


After a concise review of the “Anatomy” and 
“Study and Diagnosis of Diseases’’; ‘‘ Infection, In- 
flammation and Its Sequele”’ are treated in a lucid 
manner, which facilitates teaching of these funda- 
mentals. 

Accompanying the text are pertinent illustrations 
which materially aid the student in fixing the sub- 
ject matter in his mind, helping him to grasp the 
disease as an entity rather than confusing him by 
detailed descriptions of less relevant signs and 
symptoms. 

This book will be of value to physicians and den- 
tists as a reference work on diagnosis of lesions of 
the mouth and jaws, as well as a guide to the oral 
surgeon. H. A. Ports. 


PRUBBER and Gutta Percha Injections? contains 

the report of the author’s studies and exper- 
iments with subcutaneous injections of rubber and 
gutta percha for the correction of depressions of the 
nasal bridge and of other external contours, es- 
pecially of the face. 

On account of the inconstant degree of purity, he 
finds it necessary to ‘‘try out” each fresh supply and 
gives his method of so doing. In particular, he 
warns operators against infection and the deposition 
of these foreign bodies within the layers of the skin. 
He admonishes the operator to tell his patients that 
these operations are, as yet, not recognized as estab- 
lished surgical procedures. 

The book should be helpful to anyone pursuing a 
similar line of study. H. A. Ports. 


2? RUBBER AND GuTTA Percna INjEcTIONS. Subcutaneous Injections 
of Rubber and Gutta Percha for Raising the Depressed Nasal Bridge 
and Altering External Contours. By Charles Conrad Miller, M.D. 
Chicago: Oak Printing & Publishing Co., 1923. 
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BOOKS RECEIVED 


Books received are acknowledged in this department 
and such acknowledgment must be regarded as a sufficient 
return for the courtesy of the sender. Selections will be 
made for review in the interests of our readers and as 
space permits. 


INTERNATIONAL CLINIcs. Vol. iv. Edited by Henry W. 
Cattell, A.M., M.D. Philadelphia and London: J. P. 
Lippincott Company, 1923. 

THe Tox2MIA OF ACUTE INTESTINAL OBSTRUCTION OR 
VoMITING AS A PATHOLOGICAL Force. By R. H. Paramore, 
M.D. (Lond)., F.R.C.S. (Eng.). London: H. K. Lewis & 
Co., Ltd., 1923. 

A SysTEM OF SuRGERY. Vols. i, ii, and iii. Edited by 
C. C. Choyce, C.M.G., C.B.E., B.Sc., M.D., F.R.C.S. 
Pathological Editor, J. Martin Beattie, M.A., M.D., C.M. 
New York: Paul B. Hoeber, 1923. 

Loca AN&STHESIA. Its Scientific Basis and Practical 
Use. 2d American from the 6th rev. German edition. By 
Prof. Dr. Heinrich Braun. Translated and edited by 
Malcolm L. Harris, M.D. Philadelphia and New York: 
Lea & Febiger, 1924. 

ANNUAL REPORT OF THE SURGEON GENERAL OF THE 
Pusiic HEALTH SERVICE OF THE UNITED States. For the 
Fiscal Year 1923. Washington: Government Printing 
Office, 1923. 

OPERATIVE SURGERY. Covering the Operative Tech- 
nique Involved in the Operations of General and Special 
Surgery. Vols.i and ii. By Warren Stone Bickham, M.D. 
and Phar. M., M.D., F.A.C.S. Philadelphia and London: 
W. B. Saunders Company, 1924. 

CiinicAL LABORATORY METHODS. By Russell Landram 
Haden, M.A., M.D. St. Louis: C. V. Mosby Company, 
1923. 

MANAGEMENT OF THE SICK INFANT. 2d rev. ed. By 
Langley Porter, B.S., M.D., M.R.C.S. (Eng.), L.R.C.P. 
(Lond.), and William E. Carter, M.D. St. Louis: C. V. 
Mosby Company, 1924. 

PRACTICAL CHEMICAL ANALYSIS OF BLOOD. 2d rev. ed. 
By Victor Caryl Meyers, M.A., Ph.D. St. Louis: C. V. 
Mosby Company, 1924. 

SELECTED Essays ON ORTHOPA:DIC SURGERY. By New- 
ton Melman Shaffer, M.D., F.A.C.S. New York and Lon- 
don: G. P. Putnam’s Sons, 1923. 

HeaLttHy Basres, HEALTHY CHILDREN, AND HEALTHY 
Mortuers. iii vols. By S. Josephine Baker, M.D., D.P.H. 
Boston: Little, Brown and Company, 1923. 

DoEDERLEIN-KROENIG OPERATIVE GYNAEKOLOGIE. 5th 
ed. By Dr. med. et Dr. art. obs. h. c. Albert Doederlein. 
Leipzig: George Thieme, 1924. 

Der DARMVERSCHLUSS UND DIE SONSTIGEN WEGSTOE- 
RUNGEN DES Dares. By Prof. Dr. W. Braun and Dr. W. 
Wortmann. Berlin: Julius Springer, 1924. 

Mopern Urotoecy. In Original Contributions by Ameri- 
can Authors. Vols. i and ii. 2d ed. revised. Edited by 


Hugh Cabot, M.D., C.M.G., F.A.C.S. Philadelphia and 
New York: Lea & Febiger, 1924. 

SuRGICAL PatHoLocy. By Joseph McFarland, M.D., 
Sc.D. Philadelphia: P. Blakiston’s Son & Company, 1924. 

EIGHTH SCIENTIFIC REPORT ON THE INVESTIGATIONS OF 
THE IMPERIAL CANCER RESEARCH Funpb. London: Taylor 
and Francis, 1923. 

EMERGENCY OPERATIONS FOR GENERAL PRACTITIONERS 
oN Lanp anv SEA. By H. C. Orrin, O.B.E., F.R.C.S. 
(Edin.). New York: William Wood & Company, 1924. 

LECTURES ON ENDOCRINOLOGY. By Walter Timme, 
M.D. New York: Paul B. Hoeber, Inc., 1924. 

LA TENSION ARTERIAL Y VISCOSIDAD SANGUINEA EN EL 
ESTADO PUERPERAL. By Dr. Francisco A. Deluca. Buenos 
Aires: Imprenta Mercatali, 1923. 

An INTRODUCTION TO SuRGICAL URotocy. By William 
Knox Irwin, M.D. (Aberd.), F.R.C.S. (Edin.). New 
York: William Wood & Company, 1924. 

BIOLOGIE UND PATHOLOGIE DES WEIBES. Ein Handbuch 
der Frauenheilkunde und Geburtshilfe. Edited by Josef 
Halban, Wien, and Ludwig Seitz, Frankfurta.M. No. 4.— 
Normale Entwicklungsgeschichte der weiblichen Ge- 
schlechtsorgane des Menschen, by Prof. Dr. W. Lubosch, 
Wuerzburg; Anatomie, Histologie und Topographie des 
weiblichen Urogenitalapparates, by Priv.-Doz. Dr. O. 
Oertel, Koeln; Vergleichende Anatomie der weiblichen 
Geschlechtsorgane der MHaussaugetiere (Huftiere  u. 
Fleischfresser), by Prof. Dr. R. Schmaltz, Berlin; Ras- 
senlehre, by Prof. Dr. C. H. Stratz, Haag; Physiologie der 
weiblichen Genitalorgane, by Prof. Dr. L. Fraenkel, Bres- 
lau. Berlin: Urban & Schwarzenburg, 1923. 

INTRANASAL SuRGERY. By Fred J. Pratt, M.D., 
F.A.C.S., and John A. Pratt, M.D., F.A.C.S. Philadel- 
phia: F. A. Davis Company, 1924. 

PRACTICAL ELECTROTHERAPEUTICS AND DIATHERMY. 
By G. Betton Massey, M.D. New York: The MacMillan 
Company, 1924. 

OBSTETRICAL Nursinc; A Manual for Nurses and Stu- 
dents and Practitioners of Medicine. 2d ed. rev. By 
Charles Sumner Bacon, Ph.B., M.D. Philadelphia and 
New York: Lea & Febiger, 1924. 

A Puysictan’s MANUAL OF VACCINE THERAPY. By 
G.H. Sherman, M.D. Detroit: Press of the Bacteriological 
Laboratories of G. H. Sherman, M.D. 

Diz ROENTGENBEHANDLUNG DES UTERUSKARZINOMS. 
By Dr. Med. et Phil. Hermann Wintz. Leipzig: Georg 
Thieme, 1924. 

THe CULTURE OF THE ABDOMEN. By F. A. Horni- 
brook. Preface by Sir William Arbuthnot Lane (Bart.), 
C. B., M.S. London: William Heinemann, Ltd., 1924. 

PAPERS AND ADDRESSES IN SuRGERY. By R. Hamilton 
Russell, F.R.C.S. (Eng.). Melbourne: Allan Grant, 1923. 

Dir GyYNAEKOLOGISCHE OPERATIONSTECHNIK. Der 
Schule Ernst Wertheims. Edited by Professor Dr. Wilhelm 
Weibel. Berlin: Julius Springer, 1923. 
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BLUISH DISCOLORATION 
THAN 


To the Editor: Bluish discoloration about the um- 
bilicus has been described by Cullen! and Novak? in 
recent articles, and it is claimed that this sign is 
pathognomonic of free blood in the peritoneal cavity 
accompanied by ruptured ectopic pregnancy. I have 
observed this sign to be true in several cases but not 
always constant. Lately it was noted to be present 
in a lesion quite the contrary. 

Patient, age 25, married and nulliparous, com- 
plained of a pain in the left lower abdomen, which 
had not been present except the last 15 days. The 
history is unessential except patient has always en- 
joyed good health. There have been no abnormal- 
ities about menstruation and patient has never been 
pregnant. She missed the last period and at time of 
examination was 10 days beyond the appearance 
time. She has had no vaginal bleeding. Patient is 
a well nourished woman, and examination is nega- 
tive except for lower abdomen and pelvic organs. 
Abdomen is symmetrical and no muscle spasm is 
present. A greenish blue discoloration is noted about 
umbilicus. It is circumscribed and about 3 centi- 
meters in diameter. The color is most intense in the 
center and fades at the periphery. No free abdominal 

1Surg., Gynec. & Obst. 

2J. Am. M. Ass. 


MYOMATOUS 


OF UMBILICUS 
RUPTURED ECTOPIC GESTATION 


IN CONDITION OTHER 


fluid is present but abdomen is sensitive to palpation 
in region, of left tube and ovary, where an oblong 
mass, fixed, smooth, firm, and about the size of a 
hen’s egg is found. The external genitalia are normal 
and no bloody discharge is present. The cervix is 
soft, patulous, and freely movable. The uterus is 
slightly enlarged and the right tube and ovary are 
normal. The mass on left side which was noted on 
abdominal examination, is confirmed. 

On opening the abdomen no free fluid was present. 
The uterus was found to be about the size of a 6 
weeks’ pregnancy. The tubes and right ovary were 
normal, but there was a cyst of the left ovary about 
6 centimeters by 4 centimeters, which was adherent 
to the broad ligament. The left tube and cystic 
ovary were removed. Diagnosis was normal preg- 
nancy and left ovarian cyst. 

A report of one case is not very satisfactory but it 
does show conclusively that the sign is not pathog- 
nomonic for the lesion mentioned. It is hoped that 
this presentation will stimulate the interest to look 
for other abdominal lesions in which it could easily 
be present and from which some definite conclusions 
as to its cause may be made. 

Lewis CLARK WAGNER, M.D. 

65 Park Avenue, New York. 


UTERUS WITH RUPTURED TUBAL PREGNANCY AND 


EMBRYONIC DOUBLE MALFORMATION 


To the Editor: I am reporting this case as of inter- 
est in connection with the article of Arey on tubal 
twins published in SurGERY, GYNECOLOGY AND 
OBSTETRICS, 1923, Xxxvii, 407. I cannot furnish any 
clinical data as the protocols have been lost; so I 
have to restrict myself to the simple facts which are 
taken from the rich anatomical collection of the 
Queen Helena Civic Hospital of Trieste, the superin- 
tendent of which, Dr. Ferrari, I wish to thank very 
heartily for his kindness in placing the material at 
my disposal. 

Many years ago a young anemic woman was 
brought to the hospital and died immediately after 
admission. Autopsy showed the cause of death to be 
an internal hemorrhage which had originated from 
a ruptured pregnant tube. Examination of the 
genitalia rendered the following very interesting 
findings (Fig. 1). The uterus was about 12 centi- 


meters long and about 3 centimeters thick and 
showed a myoma nodule larger than a nut, situated 
in the neighborhood of the internal os uteri. The 
mucous membrane of the uterine cavity showed im- 
mense proliferation and villous structure on the 
right side. The right ovary was of normal size and 
shape, while the tube, which was the size of a goose 
egg in its ampullar part, showed in front a gaping, 
irregular tear 7 centimeters in length through which 
chorionic villi might be distinctly seen covering the 
entire internal wall. From there originated a thin 
umbilical cord 10 centimeters long, which com- 
municated with the abdominal cavity of the free- 
lying fetus. The fetus was 9 centimeters long and 
consisted of a trunk with two independent heads 
which were connected with the trunk by one neck 
each. On the left and the right side of the trunk, 
one upper and one lower extremity had developed on 
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each. The case thus concerns a dicephalus diau- 
chenos dibrachius dipus. The left adnexa do not 
show any deformities. 

As far as I am acquainted with the literature, 
there is no other record of ectopically developed 


fetus except the case reported by Kirchhoff (Ein 

Thoracopagus im tubaren Fruchtsacke. Zentralbl. 

f. Gynaek., 1894, No. 10), which was also mentioned 

by Arey. Pror. Dott. Prero GALL. 
Trieste, Italy. 


ABDOMINOSCOPY 


To the Editor: In the February, 1924, issue of 
SURGERY, GYNECOLOGY AND ObssTEtTRIcs, I dis- 
cussed abdominoscopy and referred to it as a new 
method. This was my true belief as I could find in 
the literature at my disposition no record of such a 
method of examination. Since my article appeared 
it has been brought to my attention that the pro- 
cedure had previously been described. In view of 
the earlier work I forfeit the claim of priority. 

I have been informed that this method was de- 


scribed by Kelling in 1902 (Muenchen med. Wchn- 
schr., 1902, No. 1, p. 21), and by Jacobaeus in 1910 
(Muenchen med. Wchnschr., 1910, No. 40, p. 2090; 
also by Orndoff (J. Radiol.), 1920, May. The method 
has also been practically applied. I regret that at 
this time this literature is not accessible, therefore 
for details of their work I have to refer those inter- 
ested to these papers. 
Otto P. Steiner, M.D. 
Atlanta, Georgia. 











AMERICAN COLLEGE OF SURGEONS 


STATE MEETINGS OF THE CLINICAL CONGRESS OF AMERICAN 


COLLEGE OF 


SURGEONS 


ILtL1no1s, MissourI, AND KANSAS; TEXAS, OKLAHOMA, AND NEW Mexico; MIssIssIpp1, 
LOUISIANA, AND ARKANSAS; KENTUCKY AND TENNESSEE; GEORGIA, ALABAMA, AND 
FLORIDA; NORTH AND SOUTH CAROLINA; AND NEBRASKA 


ILLINOIS, MISSOURI, AND KANSAS 


VF YNHE first sectional meeting of the Clinical 
Congress of American College of Surgeons 
for 1924 was held at the Statler Hotel, St. 

Louis, on January 18 and 19. This meeting was 

for the states of Illinois, Missouri, and Kansas. 

The visiting speakers on the program were 
Dr. A. J. Ochsner, Chicago; Dr. Charles H. Mayo, 
Rochester, Minnesota; Dr. James T. Case, Battle 
Creek, Michigan; Rev. C. B. Moulinier, S.J., 
Milwaukee; Dr. Allan Craig, Chicago; Dr. M. T. 
MacEachern, Chicago. 

The arrangements were in the hands of a local 
committee, with Dr. Paul Y. Tupper as chair- 
man, and Dr. Fred W. Bailey as secretary. All 
the meetings were well attended and the clinics 
were interesting and instructive. 

Executive Committees for the three states for 
the coming year were elected as follows: 


Missouri 
Chairman—Dr. Herman E. Pearce, Kansas City 
Secretary—Dr. William A. Shelton, Kansas City 
Counselor—Dr. Robert L. Neff, Joplin 

Illinois 
Chairman—Dr. Carl E. Black, Jacksonville 
Secretary—Dr. O. L. Pelton, Jr., Elgin 
Counselor—Dr. E. B. Montgomery, Quincy 

Kansas 


Chairman—Dr. H. L. Snyder, Winfield 
Secretary—Dr. W. M. Mills, Topeka 
Counselor—Dr. J. L. Evans, Wichita 


TEXAS, OKLAHOMA, AND NEW MEXICO 


The sectional meeting for Texas, Oklahoma, 
and New Mexico of the Clinical Congress of Amer- 
ican College of Surgeons convened at the Texas 
Hotel, Fort Worth, January 22 and 23. 

The visiting speakers on the program were 
Dr. James T. Case, Battle Creek, Michigan; Dr. 
W. C. MacCarty, Rochester, Minnesota; Dr. M. 
T. MacEachern, Chicago; Rev. C. B. Moulinier, 
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S.J., Milwaukee; Mr. Robert Jolly, Houston; Dr. 
Allan Craig, Chicago. 

Dr. Bacon Saunders of Fort Worth was chair- 
man of the Texas State Committee. There was 
an excellent attendance of Fellows of the College. 

Executive Committees for the states of Texas 
and Oklahoma for the coming year were elected 
as follows: 

Texas 
Chairman—Dr. Bacon Saunders, Fort Worth 
Secretary—Dr. Everett Jones, Wichita Falls 
Counselor—Dr. W. R. Russ, San Antonio 


Oklahoma 


Chairman—Dr. LeRoy Long, Oklahoma City 
Secretary—Dr. F. L. Carson, Shawnee 
Counselor—Dr. Thomas M. Aderhold, El P eno 


MISSISSIPPI, LOUISIANA, AND ARKANSAS 


The sectional meeting for Mississippi, Louis- 
iana, and Arkansas was held at the Edwards 
Hotel, Jackson, Mississippi, January 25 and 26. 

The visiting speakers on the program were 
Dr. James T. Case, Battle Creek, Michigan; Dr. 
W. C. MacCarty, Rochester, Minnesota; Dr. M. 
T. MacEachern, Chicago; Mr. Robert Jolly, 
Houston; Dr. Allan Craig, Chicago. 

Dr. John W. Barksdale, chairman of the State 
Committee, presided at the meetings. The ar- 
rangements were excellently carried out by the 
local committee and all meetings were well 
attended. 

Executive Committees for 1924 were elected 
as follows: 

Mississippi 
Chairman—Dr. W. W. Crawford, Hattiesburg 


Secretary—Dr. J. P. Wall, Jackson 
Counselor—Dr. W. L. Britt, Jackson 


Arkansas 
Chairman—Dr. J. S. Jenkins, Pine Bluff 
Secretary—Dr. A. E. Chace, Texarkana 
Counselor—Dr. W. F. Smith, Little Rock 
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Louisiana 


Chairman—Dr. J. C. Willis, Shreveport 
Secretary—Dr. C. G. Cole, New Orleans 
Counselor—Dr. L. B. Crawford, Patterson 


KENTUCKY AND TENNESSEE 

The Kentucky and Tennessee section of the 
Clinical Congress of American College of Surgeons 
met at the Hermitage Hotel, Nashville, January 
28 and 29. 

Dr. George R. West, of Chattanooga, chairman 
of the Tennessee Executive Committee, presided 
at the meetings. 

The visiting speakers on the program were 
Dr. James T. Case, Battle Creek, Michigan; Dr. 
Frank C. Mann, Rochester, Minnesota; Mr. 
Robert Jolly, Houston; Dr. M. T. MacEachern, 
Chicago; Dr. Allan Craig, Chicago. 

The arrangements were in the hands of a local 
committee with Dr. Robert Caldwell as chairman 
and Dr. A. L. Sharber as Secretary. 

Executive Committees for the coming year were 
elected as follows: 


Tennessee 
Chairman—Dr. Battle Malone, Memphis 
Secretary—Dr. Victor D. Halloway, Knoxville 
Counselor—Dr. Perry Bromberg, Nashville 
Kentucky 
Chairman—Dr. Irvin Abell, Louisville 
Secretary—Dr. Elmer L. Henderson, Louisville 
Counselor—Dr. David Y. Roberts, Louisville 


GEORGIA, ALABAMA, AND FLORIDA 


The Georgia, Alabama, and Florida sectional 
meeting of the Clinical Congress of American 
College of Surgeons met at the Georgian Terrace 
Hotel, Atlanta, January 31 and February 1. 

Dr. William S. Goldsmith, chairman of the 
Georgia Executive Committee, presided at the 
meetings. 

The visiting speakers on the program were 
Dr. James T. Case, Battle Creek, Michigan; Dr. 
F.C. Mann, Rochester, Minnesota; Mr. Robert 
Jolly, Houston, Texas; Dr. M. T. MacEachern, 
Chicago; Dr. Allan Craig, Chicago; Dr. J. R. B. 
Branch, Changsha, China. 

The clinics and hospital meetings were held at 
the Academy of Medicine. All were well attended. 

Executive Committees for the various states 
were elected for the coming year as follows: 


Georgia 
Chairman—Dr. E. G. Ballenger, Atlanta 
Secretary—Dr. G. P. Huguley, Atlanta 
Counselor—Dr. W. P. Harbin, Rome 
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Florida 


Chairman—Dr. John S. Helms, Tampa 
Secretary—Dr. F. J. Waas, Jacksonville 
Counselor—Dr. J. E. Boyd, Jacksonville 


Alabama 


Chairman—Dr. E. P. Hogan, Birmingham 
Secretary—Dr. John O. Rush, Mobile 
Counselor—Dr. Samuel Kirkpatrick, Selma 


NORTH AND SOUTH CAROLINA 


The North and South Carolina section of the 
American College of Surgeons was held at the 
Robert E. Lee Hotel, Winston-Salem, February 
4 and s. 

The visiting speakers were Surgeon General 
Meritte W. Ireland, Washington, D. C.; Dr. 
James T. Case, Battle Creek, Michigan; Dr. J. 
R. B. Branch, Changsha, China; Dr. M. T. Mac- 
Eachern, Chicago; Dr. Allan Craig, Chicago. 

The local committee of arrangements provided 
excellent facilities for all the meetings and there 
was a good attendance. 

The State Committees for the coming year were 
elected as follows: 


North Carolina 
Chairman—Dr. John T. Burris, High Point 
Secretary—Dr. John Wesley Long, Greensboro 
Counselor—Dr. Charles M. Strong, Charlotte 


South Carolina 


Chairman—Dr. Robert S. Cathcart, Charleston 
Secretary—Dr. D. L. Maguire, Charleston 
Counselor—Dr. Samuel O. Black, Spartanburg 


NEBRASKA 


The Sectional Meeting of the American College 
of Surgeons for the state of Nebraska was held 
at the Fontenelle Hotel, Omaha, February 18 
and 19. 

The visiting speakers on the program were 
Dr. A. J. Ochsner, Chicago; Dr. James T. Case, 
Battle Creek, Michigan; Dr. Emil Beck, Chicago; 
Dr. Carl Hedblom, Rochester, Minnesota; Rev. 
C. B. Moulinier, S.J., Milwaukee; Dr. M. T. 
MacEachern, Chicago; Dr. Allan Craig, Chicago. 

All the arrangements were in the hands of the 
local state committee with Dr. A. F. Jonas, of 
Omaha, as chairman. Dr. Jonas presided at all 
the meetings. 

The Nebraska State Committee for 1924 was 
elected as follows: 

Chairman—Dr. A. F. Jonas, Omaha 


Secretary—Dr. William L. Shearer, Omaha 
Counselor—Dr. J. Stanley Welch, Lincoln 


SURGERY, GYNECOLOGY AND OBSTETRICS 


1924 CLINICAL CONGRESS 


HE fourteenth annual session of the Clinical 

Congress of the American College of Sur- 

geons will be held in New York and Brooklyn 
beginning on Monday, October 20, and ending 
on Friday, October 24, 1924. General headquar- 
ters will be at the Waldorf-Astoria Hotel. 

Local executive committees in charge of ar- 
rangements for the meeting have been appointed 
as follows: 

NEW YORK 
Eugene H. Pool, Chairman 
John A. Vietor, Secretary 
Cornelius G. Coakley Charles H. Peck 
William A. Downes Robert G. Reese 
Arthur B. Duel J. Bentley Squier 
Benjamin P. Farrell William E. Studdiford 
Alfred T. Osgood George Gray Ward, Jr. 
BROOKLYN 
John E. Jennings, Chairman 
Thomas M. Brennan, Secretary 
Warren L. Duffield Frank D. Jennings 
Edwin H. Fiske William Linder 
Russell S. Fowler Ralph I. Lloyd 
F mil Goetsch John O. Polak 
Charles A. Gordon Nathaniel P. Rathbun 
O. Paul Humpstone Jaques C.’ Rushmore 
Charles E. Scofield 


The plans for the New York meeting, which 
will be the third session of the Clinical Congress 
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to be held in that city, will conform in a general 
way to those of previous sessions. The mornings 
and afternoons of the four days, Tuesday to Fri- 
day, inclusive, will be devoted to clinical demon- 
strations in the hospitals and medical schools 
with scientific sessions each evening. 

A conference on the hospital standardization 
program of the College and the many problems 
relating thereto will occupy the morning and after- 
noon hours on Monday. The presidential meet- 
ing, the first formal session of the Congress, 
will be held in the ballroom of the Waldorf-Asto- 
ria on Monday evening, on which occasion the 
president-elect, Dr. Charles H. Mayo, will be 
inaugurated and will deliver the annual address, 
The twelfth convocation of the American College 
of Surgeons will be held in the ballroom of the 
Waldorf-Astoria on Friday evening. 

The Committees on Arrangements for both 
Brooklyn and New York have in preparation a 
program of clinics and demonstrations to be given 
in the hospitals and medical schools that will com- 
pletely present the clinical activities of that great 
medical center. All departments of surgery will be 
represented therein including general surgery, 
gynecology, obstetrics, orthopedics, urology, sur- 
gery of the eye, ear, nose, throat and mouth, ex- 
perimental surgery, surgical pathology, roentgen- 
ology, etc. It is expected that a preliminary pro- 
gram will be published in these pages in an early 
issue. 
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